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PEEPACE TO SECOND EDITION 


In prep<aring the second edition tlie authors have attempted to bring 
tlie text up to date. Several neN\' items have been added and at the same 
time, that part of the text concerning the more obsolete items has been 
considerably shortened. In many instances descripti\’e matter that 
can readily be found in the U. S. Pharmacopteia or the National Formu- 
lary has been deleted The arrangement according to the taxonomy 
of the plants yielding the drugs has been retained, altliough there is 
some question as to nhether or not it is tlic preferable arrangement. 
For teachers who prefer to stress the chemistry of tlie drugs, a section 
has been added to the Introduction and the discussions of the individual 
chemical groupings have been considerabl’i' enlarged. Special general 
sections on drug plant cultivation, preparation and storage, the com- 
merce of drugs and the analysis of drugs have also been added. 

Emphasis on the immediaje offichai status of the individual drugs 
has been removed, and in its place is given the complete official hlstorj’ 
of the drug. Thus, at the beginning of eaclr mohdg^;aph will be found 
the actual periotl dtiring which tlie drug was officuirhuhe Pharxnacopceia 
or the National Fonnularj-. A tabulation, of history of the 

clas.ses of drugil, <^peciaUy those consisting of pljwit. parts, chemicals 
of different olas^S'ihi^ pharmaceutical pceparatioha is included in the 
section of th 6 -j 702 lua» ' 

As was the case m YltC’^rat.^itionj tlie-n^^ors have attempted to 
present the information in such a manner as to be useful for text booh 
study, and still retain its value as a reference work 

The authors wish to gratefully acknowledge the following assistance 
and contributions to the revision’ To Dr Kalph F. Voigt, Assistant 
Professor of Pharmacognosy and Assistant Director of the University 
of Illinois, Drug Plant Experiment Station, who prepared the sections 
on Drug Plant Cultivation, and contributed to the section on the 
production of drugs; to Dr. Esther Afeyer, Asshtant Pnjfcssor of Bac- 
teriology in the I'nivcrsity of Illinois, College of Medicine, who pre- 
pared the section on Bacteriologies and Antibiotics, to Dr. Ernst R. 
Kirch, Assistant Professor of Cbemistrs' in the University of Illinois, 
College of riiarrnacy, who prepared the section on \'itamjns, to Dr, 
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Frank T. INIaher, Assistant Professor of Pharmacology in the University 
of Illinois, College of Pharmacy, who prepared the section on Endo- 
crines and Hormones; to Professor Paul D. Carpenter, Assistant Pro- 
fessor of Zoology and Botany in the University of Illinois, College of 
Pharmacy, who contributed line drawings and photographs; and to 
Dr. Edward P. Claus, formerly Assistant Professor of Botany and 
Pharmacognosy, in the University of Illinois, College of Pharmacy, 
who prepared the section on Allergens. 

, E. N. G. 

E. H. W. 

Chicago, III, 



PJIEPACE TO PIR-ST EDITION 


The authors Jiavc undertaken the pr<‘{*.ir;it«>n cl o ne\' tc’Nt lu 
pharmacognosy hased on the tlnrtl ethfnm of KiaenuT’'' /'oin i£DKo;:j)i»s\ 
riiis new tc.\t particularfy presents the la cut n '^c.itchrs mi the r hf^m- 
Jstry of drugs, and therefore it suppties a h.daii<‘isl [iji.snihioi.gnM'-v i<‘\r 
iUHl one conforming to the most m<Kl<’rn jd<-a'- in fin- ^(K’dic’, ir .iho 
conforms to the standards of the eleventh re\ i-iori <•< the I '' Pharma- 
copa-ia and tlie sitth cth’tion of the .Vatioiial J'ormnlvjrv 
The progress of pharmacognostktil re-ean-h in Knrope during the 
past several tiecades is especially notcNxorthj a-s n-gard^ the jsoiation 
of the clicmical constituents of drugs as nell as thejr ideiitifmatJori by 
nijcrocheinical means. Dragendor/f in plant chemistry and l^ehrens ni 
luicroclieiuistry were notable European norkers of an earlier genera- 
tion. These men have been follouerl by Tunmann, Jtoscnfhaler. Molisch 
and others in the inicrocljemienl study of plants and of drugs Tsdurch 
JU his "Handbuch" definitely follows a clicmical classification. Driver 
and Trease ha\*e published tlieir “Chemistrj of (.'rude f)riigs ” How- 
over, no American pharniacognocist has thus far presented the ciiem- 
istry of drugs as a leading part of a pbarmacognostical te.xt. 

^ The junior author of this text has aajuired, during his studies m 
Europe, tlie vieivpoint of European pharma<x»gnoc*ists- Therefore this 
text will reflect his studies on the chemical side of pharmacognosy. This 
in accord witli the ideas of Dr. Henry Kraemer, niio empli.isi^ed the 
uceil of a knowledge of the chemical constituents of drugs. Note the 
following quotations from the preface to tJ»e second edition of Eraemer s 
Pharmacognosy; “The study of plant ermstituents is receiving greater 
attention and the papers dealing with the microscopical studies are 
increasing in number. The examination of sublimates obtained upon 
Pyro-analysjs of drugs is deserving of greater attention. During the 
past few years the author has had many students follow this kind of 
work with a great deal of success. The knowledge of active principles 
^'hich can be sublimed is increasing and one is almost constrained to 
say that there are very few drugs which do not yield a characteristic 
sublimate on igniting the drug. Kurthewnore, these suhliniates can be 
further tested for identity so that in applying this form of analysis it 
has a specific N*alue in identif\’ing the drug and may be used as a criterion 
its quality. For these reasons this subjwt has been enlarged upon 
and new illustrations Imve been Introduced.” . , . 

In addition to the broader presentation of the chemical ingrraients 
®f drugs and their microcheinistry, there iiav’C been introduced in this 
uew text many new monographs describing official chemical substances 
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obtained from crude drugs; however, these new monographs usually 
have not been so fully developed as are the monographs of the crude 
drugs. 

Several monographs on crude drugs that have been recently intro- 
duced into medicine are included in the text; likewise many new state- 
ments bearing on recent investigations of some of the older crude drugs 
are introduced into the respective monographs. 

The illustrations in Kraemer’s Pharmacognosy, Third Edition, were 
remarkably fine and abundant, yet it has been possible to add to these 
quite a number of illustrations presenting more recent information or 
a more accurate picture. Particular acknowledgment is due to Raymond 
S. Adamson, Gerston Bruch and Paul D. Carpenter, for line drawings 
and photomicrographs. In each case the name of the artist is included 
in the legend. 

The chapter on animal drugs, as published in'Kraemer, has been 
largely rewritten and many new official and unofficial items have been 
introduced. Especial acknowledgment is due to Dr. Paul Mattis for 
certain illustrations in the section of this chapter bearing on desiccated 
glandular products used in medicine. 

The use of smaller type for certain portions in the monographs of 
official drugs and for the entire monographs of unofficial drugs, improves 
the appearance of the text without impairing its readability, and makes 
the leading portions of the text stand out more vividly. The portions 
containing detailed or highly technical descriptions and the text of the 
unofficial drugs are less prominent because these are of less general 
interest. Thus we have been able to retain a description or mention of 
nearly every drug item found in Kraemer’s Pharmacognosy, yet also 
to add many new items without increase in the size of the book. 

Particular acknowledgment and thanks are due to Mrs. Minnie 
Kraemer Harris of Baltimore for permission to use not only parts of 
the text but also some of the illustrations of Kraemer’s Pharmacognosy, 
Third Edition. 

E. N. G. 

E. H. W. ■ 

Chicago, III. 
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PHARMACOGNOSY 


(GENERAL CONSIDERATIONS 

THE DEFINITION OF PHARMACOGNOSY 

The term pharmacognosy was introduced by Sev'dier in 1815, and is 
formed from two Greek worth, pkamakon, drug, and gnosis, knowledge, 
and literally means the “entire knowledge of drugs.” Tlie most com- 
prehensive idea of the scope of pharmacognosy has been gii'en to us 
by Fluckiger, who states that it “h the simultaneous application of 
various scientific disciplines witli the objeot of acquiring the knowledge 
of drugs from evei^* point of view.” 

Pharmacognosy inay be defined as the study of drugs having their 
origin in the plant or animal kingdom. In the broad sense this includes 
a knowlwlge of the histerj’, distribution, cultivation, collection, selec- 
tion, preparation, commerce, identification, evaluation, preservation 
and use of drugs or economic substances bearing on t!ic health of man 
or otlier animals. In a restricted sense, the definition implies a particular 
knowledge of methods of identification and evaluation of drugs. The 
study of drugs from the standjmint of their medicinal action or value 
gradually has become separated from the study of their otlser charncter- 
iatics and is known as pharmacology. 

THE HISTORY OF PHARMACOGNOSY 

Tsehircl) has n cH said that pharmacognosy dates back further Uian 
any of the departinents of phannaej.'. He rightly states that the old 
herbalists (rhizotomists) were really the first phannacognocists, and 
he considers that Dio&corkles, by reason of lib writings on medicinal 
plants, ivas the first teacher in pharmacognosy 

PJinrmcicognosy was unu-suaKy well expounded by Martins, who, in 
1825, published a work entitle*! “Grundriss dcr Fharmakognosie des 
Pfianzenreiches,” and may be r^arded ns a groat pioneer in modern 
pharmacognosy 

Prior to the time of Martius ami even later, it was customary for 
the users of drugs to collect them dir«t?t!y from the Ihing plants and 
it was necess.ary for tliera to properly identify these mwlicinal plants 
in the field. The « ork of the herbalists and si-sterimtists of earlier times 
gradually merges with tliat of the mcwphologists of recent years. 

Modern jjharmaooguosy developed from Schleidon, who announewi 
in IS3S that the cell is the fund.HDcnlal unit in plants and showed that 
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the difTerent tissues are combinations of similar ceils. About this time 
also, herbaceous drugs as such, became quite important in commerce 
and the necessity of distinguishing and evaluating tliem developed. 
Many drugs resemble each otlier rather closely when viewed macro- 
scopicahy, but microscopically' marked differences in cellular character- 
istics raa}' be apparent. For instance, Schleideh, wlio had no knowledge 
that the several commercial sarsaparillas were obtained from different 
species of Smilax, shon*ed by reason of certain differences in the cells 
of the hypodermis and end^errois that they must be obtained from 
difTerent species, which later was proven to be the case. 



J.s3l -l>-93. 



Fio. 2 — Henry Kraezner. 
JSC4-1921. 


The histology of plants and animals, hence of drugs, has been highly 
developed since Schleiden’s time and now constitutes one of the basic 
sciences in applied pliarraacognosy. 

Among the botanists who Lave bad an important part in tlic de\-elop- 
ment of histological pharmaec^osy. which makes the'pharmacognosy 
of today such an exact profession, are 0. 11. Berg, E. Gilg, IT. Moliscli, 
O. E. Oesterle and J. Moeller of Germany; A. Meyer of Austria; A. 
Tschirch of Switzerland; F. G. Flanclion, E. Collin and E. Perrot of 
France; D. Ilanbury. E. M. Holmes and H. G. Greenish of England; 
J. M. Maisch, H. H. Rushy and II. lu'aemer of America. 

With the discovery’ of "alkaloids as active principles in drugs by 
Dcrosne, Sertiiuer and Pelletier (1S03-1S25), the foundations of chemical 
I)hannacognosy were laid. Here i^'n during the past hundred years. 
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a great fund of knowledge regarding tlie idiemistrj’ of plants and animals, 
bence of drugs, has been acenmuJated. Ho^ve^'e^, it must be said that 
this information is as yet not nearly so complete as is the histological 
knoivledge. Among the chemists who have played an important part 
in pharmacognosy are If- E. iJerck, H- F. AI. Thoms and O. Tunmann 
of Germany; F. A. FHickiger and A. Tschirch of Switzerland; J. G. AI. 
Bragendorff of Russia, J- O* Schiotterfieck ami F. B. Rower of America. 

The “Pharmacographia" of FJnekiger and Hnnbury anil the '‘Hand- 
bucli” of Tschirch are outstanding works on the history of drugs; the 
‘THanzenmikroehemie’' ofTunmann laid the foundation for our present 
mScrochemistry of drugs, and the "Materia Afedica” of Pareira is an early 
monument in medical pharmacognosy. 

Among the noted pharmacognocists of today are G. E. Trease and 
T. E. Wallis in England; 0. Moritz, R Fischer and G. Karsten in 
Germany, H, W. Youngken, A, Viehoefer and E. L- Newcomb in Amer- 
ica. Among the microchemiats are A. Mayrhofer of Germany; L. Rosen- 
thaler of Switzerland, and M. Wagenaar of Holland. A list of well- 
known books on pharmacognosy is appended- 

N. h, Ai-tPORf “The Ghemi'ttry and Pharmacj’ of Vegetable Drug?" (IfM-l.) 

E, CoiajK. "Traite de toxocologie vegetolc" (1904) 

Cooper, Dbkstox and Rtenv: "A Text Book of I'harmacopno^y" <1931). 

T. C. Dbsston' "A Textbook of Pharmacognosy” (1939) 

J. E. Driver and G. E TnE.«B "The Chemistrj' of Crude Drugs" (I92S). 

I. II. FAimy "Pharmscognosy” (1932). 

Robert FibcueR’ "PrakUkum der PhartnakoRnosie " (1942) 

F. A. Feuckioeb and D. HAKuoRr “Pliarmacograpnia" (1879). 

Gilo, Drakdt and ScuORHOFF- "Phannakognos»e'' (1027). 

E. Gilo: "Grundruge der Botanik fur Pharmarcuten" (1921). 

O. Giswold and C H. Rogers "The Chemistiy of Plant Constituents" (1943). 
C- B. (SKADiKasn ‘‘Pymthrum Flowers" <19M). 

n. G. Grbexish; “A Text Book of Materia Medica" (3924) 

IL G. Gheenisu and E Collin "An Anatomtcal Atlas of Vegetable Powders" 
(1904). 

n, G. Gbeesibk' "The Microscopical Examination of Food? and Drugs” 
(Sd ed ) (1927). 

R, Jaktetzkt, "lAthibuch der Phamiakognosie" (1937) 

G Karsten and W Benecke: "Lehrbuch der Pharmakogfio'ie" (1928). 

II. KmEMEn "Scientific and Applied Pharmacognosy” {3d ed ) (1928). 

J. M MaibCH: "A Manual of Organic Matena Medica" {1S9Q). 

W. Mansfjelo “Histology of Mwlicmal Plants” (1910) 

A. Matrkofer "Mikrochenue der Arzneimittel und Gifte" (1923-102S). 

J. Moellsu and C. Ghiebel “Mikroskopie der Nabrung?- und GcnuMmitlcl 
aus dem Pflanzcnreiclie” (1928). 

J. Moeller ‘'PhaEmakognostJscher AtJaV' (1892) 

H Mottscu "Mikrochcmie der Pflanze" (1923). 

Otto Moritz' “Emfuhrung in die AHgemeine Pbarmakognosie” (1030). 

L. E. S.xyrb "Orgamc Matcna Jtcdica and Pharmacognosy” (4th ed ) (1917). 
A. ScnNEisr.R- “Microanalysis Powdered V«^table Drue?” (1921). 

O. Tcnrunn and L RosENTnALER. "raanzenroitvrochPinie'' (1931). 

G E. Trease ‘‘A Textbook of Pharmacopios}'" (1945). 

A Tscjiincm; “Handbuch der Riarmakojcnoaic" (1932). 

A. Tficmttcn and O, E Oesterix- “ABst<»nt«cher Atias" (1900). 

A. E. Tool “Anatomischcr Atlfts tur Pharwacognosie" (1887). 

A. Vftooc: “Uputa u FartnakogaosijQ.” 
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0. A. Wall: “Han ’^ - *’ 

T. E. Wallis: “A. 

T. E. Wallis: “Pr 
T.E. Wallis: ‘'Ti- 
ll. C. Wasmbutjat a. . and Afateria Atedica'' 


(1027). 

IL Wapjcky and co-a-orkers: "Leitfaden fur die pharmflkoj’nostji’fien Untcr- 
suchungen im UnterriclJt und in der I’raxis'^ CIQSG)/ 

A. L. WiNTON and K. B. AVinton*: ^‘The Structure and Composition of Foods” 

H. AV. yotrxGKEN. “Textbook of rharmacognosy” (1943). 


THE STUDY OF DRUGS 

The natural origin of a drug is the plant or animal yielding it; if a 
plant, botanical origin or botanical source and if an anima?, zocfiogical 
origin or aoSlogical source. It is essential therefore that the pharma- 
cognocist have asoundbackgrouml in biology. Thescientihe name and 
classification of the plant or animal yielding the drug, as U'cll as a knowl- 
edge of its morphology and histology are necessary for tlie identification 
of the drug, iience zoology and botany are essential to the plmrmacog- 
nocist A knoTi ledge of the production of the drug, including its geo- 
graphical source, and of drug plant cuJhvation, a feature of increasing 
importance in pharmacognos>', requires a basic knondedge of world 
geography, global economics, horticulture, plant physiology and entomology, 
as well .as plant ecology and plant genetics. Drug identification and evalua.- 
tion requires a working kuuu'Icdge of plant chemistry, physics and crys- 
tallography. .Some knowledge of tatia is useful in understanding the 
rlerivatiou of srieutific uames and a reading knowledge of foreign 
languages, especia)l^\ German and fVench in botau}' and chemistry, and 
Russian and Swedish in liorticuUure arc inv.ahinble in reading original 
publications. 

On the other h.and, no .amount of re.adiog or scientific training will 
fully take the place of a real interest in the subject. This can be acquired 
in the drug store or drug warehouse, in the field or in the college l.abo- 
ratories u-itli their extensive collections. 

The Study of Drugs may he pursued from a number of \-icu-points. 
In an artificial s.\'stem. they may be grouped according to the parts of 
plants which constitute the dnig, as roots, rhizomes, leaves, , etc.' This 
method has much to commend it in practice, but unfortunately the 
form of the commerci.al article is not such that it is nhraj's possible to 
determine nliefher it .sljowld be placed among roots or rhizomes, le.aves 
or lierb^-. etc. A .^econf{ system of arranging drugs Is according to their 
important constituents. Since the action of drugs is dependent upon 
the.'^e con'itituents such a rheinical classification 1101111 ! .seem to be the 
most rational As oiii knou ledge of the clienuStry of drugs increases 
there i'* no dou))t that it will become the accepted means of ckassifica- 
tlon. Unfortunately, houeicr, our knowledge of the chemical con- 
stituents of drugs is still often meager, and even in tJiose drugs that 
have been investigated there may be present a number of principles. 
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each of which serves a useful purpose. A third method is to consider 
the plants yielding drugs accoJtling to their natural relationship. With 
our knowledge of morphologj-, including both organography and the 
internal structure of a large numlier of plants, it would seem that this 
still fumislies the best system for practical pharmacognosy. In a large 
number of families we find there are cataiu morphological characters 
that are more or less distinctive for each: the Compo-nix contain imilin; 
the Lahiaix have square stems and bilabiate calj'aes and corollas, as 
well as a typical 8-cclled glandular hair and usually contain volatile 
oils; the Sohmrex are abund.ant in mulriatic alkaloids, the VmheUiferx 
yield volatile oils, and so on Furthermore t«o or more drugs are not 
infrequently derived from n single plant, and for this rcasf>n can be 
better considered m connection uith the products derivetl from a single 
plant than if they are plncc-rl in widely div'cigcnt groups 



S’lu S.— Manila oiwetopes for entire UnjR spepimoiw aoU «cretv-eiri >iab m j Ixjx wilii 
four traj's for ponJcreJ drug >pceinMn» V-*^ lo •students at the Unii'ersn> of Illmoiv. 
(Photo b> li S Aiiainwn ) 

It is important that the ‘.tudent, pharmanst or aiijilxst possess a 
collection of authentic drug specimens both of the entire tlnig and tif 
the powdered drug For the determination of the identity and piirits 
of drugs such knowu samples arc imnliublc. Sjweimens ma\ bo kept 
in various kinds of boxes and lartiles. or in manihi clasp envelopes; the 
latter utilirc a minnnuni of sjkicc. ma\ he fiUsl, uiul prtnide abundant 
space for names ant! notes on the drug encloseil in them. Another 
satbfactorj* wa\ is to keep the drugs in tjpe nisi-s. such ns are used 
by printers, the top being <*o\fro<l with glass wbicli can be removed. 
This metliod gi%cs at one time u \ie« of all of the drugs in the ca.se. 
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The ptiwderct! <lruRS inny J>c coiivciuently kept in viiils in 
light-proof contniners, AYlim' mv«t attack is Hkeiy to occur n fen- 
crystals of p-<liehloroben'/.cne tuhfwl fnan time to time will keep speci- 
mens in good condition. 



Fio. 4.— Pl»5rTm>.«>ffno«> upprimon we enn^troetni of enrabooMi, rover*^ with hUch 
paper mufttn anfl waii h»nB«l sHss cover. by alwdcnni ot tbeXfn'ucwily of Min- 

nesota Ttio sit fotnpartmcrii >»•» m uwl in prcsentinR specimens to studenta. (Plwto 
by Newcomb.) 

An organized rccorc! of the facts rcgartling each drwg sttKilcd should 
be kept by the sttident; hence a note book, including drawing paper, 
should be provided. 'I’lic employment of sketches to record macro- 
and microinori^hological features of drugs cannot he too strongly 
recommended. Such sketches often Hlustr.ate feat\ires M’hich would 
require hundreds of words to describe. FurtheiTnore"an outline fonn 
suitable for systematizing the notes is highly desirable. Such a form 
commonly used in the laboratory study of drugs, is as follows: 

OrnciAL Tm.1: 

1. Latin Title and Synonyms. 

2. Definition. 

3. Geographical Souree (sec map of ). 

4. Shape and Size. 

5. External Markings and Color. 

6. Fracture and Internal Color. 

7- Odor and Taste. 

8. Structure. 

9. Conshhicnts and Standards of Quality. 

10. Tests for Identity and Puntv and Common Adulterants. 

11. Therapeutic Properties and Use 

12. Dose. 




THE PRO DUCT JON OF DRUGS 


17 


THE PRODUCTION OP DRUGS 

'ilie I'VJcral 2‘'oocl, Drug and Cosmetic Act defines a drug as follows; 

“The term ‘drug' means (1) articles recognized in the official 
United States Pharmacopceia, official Homeopathic Pharmacopoeia 
of the United States, or official National Formularj’, or any sup- 
plement to any of them; and (2) articles intended for use in the 
diagnosis, cure, mitigation, treatment or prevention of disease in 
man or other animals, and (3) articles (other than food) intended 
to affect the structure or any function of the body of man or other 
animals; and (4) articles intended for «se as a component of any 
articles specified in clause (1), (2) or (3); but does not include 
devices or their components, parts or accessories ” 

A vegetable or animal drug is then an article of vegetable or animal 
origin conforming to the above definition It may be an actual thera- 
peutic agent, it may be a surgical or anesthetic aid or it may be a pharma- 
ceutical necessity, that is a solvent, a vehicle, a sweetening, preseiv'ing, 
Savoring, or coloring agent, or it may be a diagnostic aid. Vegetable 
or animal drugs which consist of plant or animal parts that have 
undergone no other processes than collection and drying are sometimes 
designated ns crude drugs. They may themselves be used as therapeutic 
agents or they may, upon further treatment yield products that are 
used for drug purposes. Any discussion of ^’egctab^e or animal drugs 
must of neefls begin with the plant or nnimal yielding them. 

Wany plants and animals that produce drugs also produce foods, 
spices and condiments, narcotics, textiles, lumber, tanning extracts, 
perfume oils, ornamental flowers and a host of other economic products. 
The production of such food and economic products often parnlleh in 
many W'ays the production of drugs. 

The geogiaplucal scarce and habitat is tlie region in wliich the plant 
or animal yielding the drug grows. Sometimes this term is applied 
erroneously to the drugs themselves Drugs are collectctl in all parts 
of the world, though the tropics and subtropics \-ield more drugs than 
do the arctic and subarctic regions. The hleditcnuncaji B.isin including 
Asia Minor yields more drugs than any other region of the world. How- 
ever, India, the East Indies, centml Europe, northern Sowtli America, 
Mexico and Central America, North America and other regions yield 
numerous and valuable drags. 

Neither the scientific name of the plant nor the conunerci.al name of 
the <lrug may be relied upon as KKHcaliug the true habitat of drug 
plants. For example, the siK-cific name of Spiffclta iuaril(i7idica indicates 
that the plant h found in great abundance in MarylatHi, whereas it is 
only occ.asionaHy mot with in that state- In other cases plants arc 
common to a much larger territorj* than the spcctfie name would indi- 
cate, as Pnirwx Tirgmiana. Tcrti balsam, for wcampic, does not come 
from T’eru Init is prinluctsl in S.in Salvador, while most of the Spanish 
licorice now comes from Asia Minor. 

riants growing in their imtise countries arc said to be indigenous to 
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those regions, as SiiUingia sylraiica, of the southern United States; 
Aconitum napelhis of the inoimtainous regions of Europe, etc. Plants 
are said to be naturalized when they grow in a foreign land or in a locality 
other than their native home. Some of these may liavc been introduced 
with the seeds of cultivated plants, some by birds or ocean currents, 
others by ballast of ships, and so on. 

Drugs may be collected from wild plants, or plants may be culti- 
vated for the production of dnigs. 

Cultivated medicinal plants have been propagated in China, India, 
Europe and many other lands for centuries past. In P'uropc, the medic- 
inal plant gardens of the monasteries date back to rather early in the 
Christian era. With the advent of colonizing, beginning shortly after 
the discovery of America and continuing almost to the present, many 
countries made definite attempts to cultivate drug and economic plants 
in their possessions. Thus vanilla, a native of jMexico and Central 
America, is now produced at such distances from its original habitat 
as the Island of Reunion, Tahiti and Mauritius. Cocoa, another native 
of Mexico, is now produced in large quantities in Nigeria and the African 
'Gold Coast, in Ceyloii and in Java. Cinchona, native to the South 
American Andes, was devciopetl as a crop in Java. By 1900 the South 
American production was practically nil, due to the destruction of wild 
trees and the Dutch had a world monopoly on cinchona and its alka- 
loids. Quite a similar situation exists with coca, another Soutli American 
plant transported to Java. 

In many instances plants have been otiltivated in their native habitats, 
either because of dwindling natural supply, or to improve the quality 
of the drug. Before World War II the Japanese Imd establishetl large 
plantations of camphor trees in Eorinosa, and held a virtual monopoly 
in natural camphor. Ce.\Ion cinnamon is entirely produced from culti- 
vated plants, which is also true of cardamom and opium. 

Certain areas in the United States are devoted to extensive cultiva- 
tion of certain drug plants. Arcai> in southern Michigan and northern 
Indiana are devoted to the culture of mints, and a large part of our 
supply of peppermint and spearmint oils come from this region. Carroll 
County. Maryland, produces a large part of our supply of chenopodium 
oil. A small area in Washington produces almost our entire supply of 
hydrastis. Louisiana produces castor oil from cultivated plants. In 
recent years the State of California has sponsored drug and nil plant 
cultivation among the farmers in the soutlieni part of the State, and 
this area produces several million dollars worth of drug and economic 
products annually, all from cultivated plants. 

In addition to the economic reasons there arc many other advantages in the 
cultivation of drugs; definite species and varieties can be controlled; the treat- 
ment after collection can be controlled and attack by insects and fungi can be 
prevented; all resulting in an improved product In many instances improve- 
ments in drugs, especially in their content of active constituents can be pro- 
duced by breeding and soil studies. Several e\poriment stations have been 
established for this tj'pe of research as well as for graduate instruction in drug 
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The cultivation of drufi plants is often intricate and involves many prob- 
lems, the solution of which depends upon specific conditions. A general outline 
of the principles involved in drug plant cultivation is therefore presented as a 
separate section on page 55. 

Collection of drugs from cultivated plants always insures a true natural 
source. This may, or may not, be the case when drugs are collected from wild 
plants. Carelessness or ignorance on the part of the collector may often lead 
to complete or partial substitution This is especially true w'hen drugs are 
difficult to collect or the natural source is v^ scarce. Many drugs are col- 
lected from mid plants, sometimes on a fairly extensive scale (tragacanth, 
senna) where collection is the vocation of the gatherer, and snmefimes on a 
limited scale W'here collection is an aTOcation (podophyllum, shppery elm). 


spigelia, podophyllum, serpentaria, and many other native American drugs 


tain states of Montana, Wyoming and Colorado 

The proper time of harvesting or collection is during that period when the 
plant part constituting the drug is highest in its content of active principles 
and when the material will dr>’ to give the maximum quality and appearance 
The following general rules for the collection of various drugs may be given 
‘1. Roots, rhizomes and barks should be collected in the fall after the vegeta- 
tive processes have ceased. In rare cases tliev may l>e collected in the spring 
before these processes begin. Roots, especially if they arc fleshy, W'lll shrink 
and remain spongj' after drying if collected during the growing season (buidock, 
marshmallow root, belladonna root) 

2. I>eaves, or leaves and flowering tops should l>o collected when photo- 
synthesis IS most active, which is usuallv about the tunc of flowering and before 
the maturing of the fruit and seed (belladonna leaf, sage). 

3. Flowers should be collected prior to or just about the tune of pollination 
(arnica, marigold). 

4. Fruits should be collected near the rijicning period, t c , when full grown 
but unripe (cubeb, black pepper). 

0 . Seeds should be collected when fully matured, that Is wiion most of them 
luave ripened, but if posdble before the fruits Ime opened (black mustard). 

The influence which the time of collection has on the quality of ^cgetable 
” ■ ' ' ’ when the 

hut when 
therefore 
The same 
. idcd they 

will yield over 3 per cent of Kintonin, but Just as soon »s the flowers mature 
there is a rapid dis.sppearance of the antlietointic principle. Dealers in insect 
powder (pyrcthnim flowers) know that the flowers gathered when tl cy arc 
closed produce the finest and most powerful insect powder, worth nearly twice 
ns much as that made from the half-closed or open flowers. 

The mode of harvesting varies with the drug being pn diiced and with tlic 
plinrmaccutical requirements of the drug The casual, unskilled nati\c usually 
collects the drug by hand, and Gometimes is careless as regard' admixtures and 
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adulterations. When the cost of labor is an imi>orlant factor, the U‘>o of mechan- 
ical devices is often succos-sful in economically nroducinc tlic drup. Witli some 
druRs, however, where the skilled .selection of plant p.arts is an itnportant factor, 
mechanical means cannot rcnlarc Iinnil labor (diRitalls, tobacco). Most over- 
Rround parts of plants have been collected by band iri tlie past. Where speed 
and reduced cost of production arc required they can often l)c collected by means 
of mcchanic.al devices such as pickers, inoaers, binders and combines. Plant 
material for distillation (penpennint, speamiint) is cut with a mower and left 
in the swath to partially dr}*, then raked toRctber and liaulc<l to the slilN. 
For leaves and herbs the cut plants may be Imtdcd directly to the dryers and 
after dryinp, the loaf material may be separated from the stems. 

At the appropriate time, crops prodiictiiR fnnts and seeds arc best cut with 
a combination mower and binder; the biin<lles are placed in shock-s and after 
the desired parts are fully cured, ripened and dried, the fruits and seeds arc 
readily sep.arated by thrcsliinR (caraway, flaxseed). Flowers are best collected 
by the use of a hand cranlicrry scoop or see«l stripper. This is a larpe "comb” 
with its teeth far cnouRh apart for the stems to enter but cln«c enouRh to snap 
off the flower^. This iirmciplc is adopted in the mechanical rotarv flower picker, 
in which the teeth are affixed to a rotatiiiR drum (iiyrctlirum flowers, clover). 

Barks arc larRcly removed by hand strjppioR. When it is not nccc«sarv to 
produce larRO pieces of hark, it may lie scp.iratod from tlie nood by s.and biast- 
inc, and then separatin" the bark pulp from the sand by means of flotation in 
water or by air currents Where roots or other uiulcrRroiind parts of the plant 
constitute the driiR, they may bo duR by band, nr such mechanical devices as 
the plow, the potato diRRor or the shrubbcrj'-lifter may ho utilized. The plow 
and potato digser arc adaptable to stmilow rooted plants while the shrubbery- 
lifter IS used for deeply rooted ones In order to comply n ith the PJi.armacopccin 
and National Formulary limits on acid-insoluble ash, adhering dirt and sand, 
etc., all of tlie soil must be removed from the root.s. This is best removed by 
immediately placing tlie freshly dug roots in special root washing machines. 

Drying’ the plant material removes suflicient moisture to insure good keeping 
qualities, prevents molding, tiie action of enzymes, tlie action of bacteria and 
’ ■ ’ " • '* • It fixes the constituents and facilitates 

the dnig into a more convenient form 
successful drying involves two main 
principles: tcmper.aturc control and regulation of air flow. Control of the 
' ■ ‘ ‘ • « I *1 • aturc of the material to bo dried and the 

Juct. The plant material can bo either 
Air drying may be done in the sun or 
in the shade depending upon the matenal. Sun drying is adaptable to those 
■ ' ............ 

icn 

lay 

bo either purchased or designed and built. In principle it consists of a closed 
space spanned by^ several to many movable screen tray.s which arc arranged 
to allow free circu" ' ' ’ . ' ' * * , >• t . , ,, 

source of heat wh 
be of such a size 
anticipated load 

turn for vaporizing the moisture but not high enough to affect the constituents 
of the drug and the ventilation such as to efficiently utilize the he.at units in 
the air and then remove the moisture-laden air at the time of saturation. Wien 
heat and ventilation are properly controlled the plant material is thoroughly 

t 

d 

moisture content of the leaf is sufficient to cause an enzymatic hydrolysis of 
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the cardiac Rlycosides as soon as the leaf is har\'c&ted. Tf the leaves are allowed 
to dr3' naturall}’ a vcrj* rapid hj’ ’ ’ ’ ' ’ 

Leaves and overprovmd plant tra> 

and are dried at moderate temp ^ /idinq 

the activ’e principles are not destroy'cd b3’ these elevated temperatures. Drugs 
containing volatile constituents are usuallj' air dried or dried in mechanical 
dryers at a tempieraturc low enough to prevent loss of tlieir volatile principles. 
Frequent stirring exposes the material to an exchange of air and hastens diymg 
The proper point of drj’nc'^s can iisuallj’ be determined by the brittleness and 
snap of the plant parts. 



Fio. 6 — Battery of gii-heated drying o%xns for tUo rapid drying of digitalis, bclla« 
doQiut, liyoscyamus and other drugs not iniureil by moderate teniperatureH Drug Drj ing 
Laboratory, Xlniversity of Minnesota. 


Roots and rhizomes after being thoroughly nashed are carefully and thor- 
oughly dried. Large and fleshy roots such as verntruin viride, belladonna root 
’ ... .... ' ng Wliere climatic 

rocc'^s requires from 
led to insure proper 
with artificial heat, 
rapidlj' and form a 
jmess maj’ again lie 

harks are dried either in the sun or shade or bj' means of artificial heat, 
depending largelj' on the constituents The alkaloids of cinchona bark for 
example, decompose m the presence of moisture, and drying \\ ith artificial heat 
IS Wcossary to insure a drug of high quality. . 

blowers require greater care in drying than other plant parts because tlicir 
^tive principles are likely to be less thermostable than those of other dnigs 
Ihej* arc usually air dried or at a very low heat in mcch.anical drj’ors where 
proper air circulation can be maintained. Fruits and seeds are gcnerallj’ dry 
before har\cstin2 and e.«nocialIv before threshing. If not thoroughly dry they 

may be spread o ' - -• * *- 

. With some dm 
mg are neecv'^aiy 

rtK^ire special drying processes. , . , , 

. O^rbling is the final step * * ' ' 

mg of extraneous matter, 
ailulloranl,. Thh is done • 
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after the drug is dried and before it is baled or packaged. Unfortunately it is 
often not done until the drug has entered commerce when it involves a deprecia- 
tion in the market value of the lot. It often becomes necessary to garble drugs 
to enable them to pass legal requirements In leaf drugs an excess of stems 
(buchu, senna, uva ursi) must be removed; m rhizomes and tubers, overground 
stems or stem bases may be excess ve (aconite); and in some cases the propor- 
tion of roots to rhizomes may be too l^ge. In cypripedium and hydrastis, the 
roots (“fiber”) contain less active constituent, and should be present only in 
the natural proportion. In some cases particles of iron must be removed ^\ith 
magnets before the drug is ground. Dirt and sand can often be removed hy 
sifting or by means of currents of air In such cases where the powdered drug 
may ’ ’ ' • • - • - - > , punches 

IS vei cases be done by 

mech . , 

The packaging of drugs is dependent upon their final disposition. If, as Ls 
usually the case, this is transportation, storage and ultimate use for manu- 
facturing purposes, it is customary to choose that type of packaging that will 
provide ample protection to the drug as well as an economj' of space. Leaf or 
iierl) material i.s usually haled with power balers into a solid compact mass, 
which IS then sewn into a burlap cover. For overseas shipment siicli halos 
weigh from 500 to 800 pounds Seeds and fruits as well as rhizomes and roots 
are usually packed in burlap bags and weigh from 100 to 200 pounds. Wooden 
or corrugated paper boxes and barrels are also common shipping and storage 
containers. Drugs likely to deteriorate from absorbed inoistme (digitalis, 
01 got) are packed m moisture proof cans Gums, rosins and extracts are sliipped 
in bands, boxes or ca.sks and vanilla beans in lead or tin lined boxes. 

Proper storage and preservation are important factors in maintaining a high 
degree of quality of the drug Waiehoii.ses should preferably be of fireproof, 
steel, concrete or brick construction, they should be unheated "and rodent proof. 
Hard packed lialet* usually reabsorb little moisture: this is also true of harks and 
resmou.s drugs, but leaf, herb and root drugs, not well packed tend to absorb 
moisture up to 10 per cent, 15 per cent or even 30 per cent, of the w’eight of the 
drug Excessive moisture not only increases the weight of the drug, thus reduc- 
ing the percentage of active constituents, but also favois enzymatic activity, 
and facilitates fungal growth The glycosides in digitalis tend to deteriorate 
when moisture in the drug reaches 8 per cent or higher. Ergot, gambir, opium, 
gentian, taraxacum, veratrum viride, aconite, ginger, etc , sometimes occur m 
a moldy condition Light adversely affects drugs which are highly colored, 
rendering them unattiaetive and pobsildy producing undesirable changes in 
constituents. It has been shown that polarizeil light produces changes moie 
rapidly than ordinary light, and since reflected light is always polarized to 
some extent, sunlight reflected onto drugs will bring about deterioration. The 
oxygen of the air incre.ases oxidation of the constituents of drugs, especially 
wlien oxidases (oxidizing enzymes) arc present. It is therefore \ery desirable 
that the w arehouse be cool, dark and W'ell ventilated with dry air. 

The pre'servation of ’ ... , ■ rlooked. 

The insects which inf !dopiera, 

Coleoptern and Diplero , . , include 

the cornmeal moth {Tinea zed) which during its larval stage i.s known to attack* 
aconite, capsicum, ergot, lappa, linseed, rhubarb, taraxacum and many other 
drugs Among the Cdleoptera are various membens of the Ptinedx, as Piinus 
brunneus, Anobium pnmcetim and Lastodertna serricorne, which attack the 
apices chiefly, as capsicum, cinnamon and pimenta. Chief among the Diplera 
IS Trypetn nrnidvora, which is sometimes found in the receptacles of arnica 
flowers For tlie destruction of these insects and the prevention of their attacks 
a number of substances and methods have been employed, the simplest method 
of all being to expose the dnig to a temperature of 65” C. This method is prob- 
ably the most efficient in not only preventing insect attacks, but all other 
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Fio 0 — Gyrator sifter witli screen top used for tlie cleantnE of gentian, lieorire ami 
siuiiUr root dnies. al'<o used with finer screen for the reiDosTi! of dust and fine sand frotu 
digitalis and other leaf drugs. Drug Milling Lalxitatory, Uniaersity of Minnesota 
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forms of deterioration. For tlie fiimieatioii of larne lots of cnule druRs such ns 
are met with in warelinu^cs and mmiufactiirinf! plant'*, the U'-c of mctliyl bromide 
’ ‘ •. .. - • ' • er nnd nutmcf:) iii'oct 

‘.s of cither spriiiklitiR 
' flaked lime. In thc«c 

‘ ered an ndulterant. 

Small lots of dnigs may readily’ be storc<l in nir-tiKht, moisture-proof nnd 
light-proof containers. Tinned cans, covcrctl tnetal bins or amber gla^s con- 
tainers are the most satisfactory. Drugs aliould not be stored in noodcii !) 0 \es 
or in drawers and c‘'pcci.ally not in paper baps. Xot only is deterioration hactene<I, 
but odors are communicated from one to another, and attacks bj' iii'-ccts are 
facilitated and destruction by mice and rats iimy occur. Inecct attack can be 
controlled by the addition of a few droiw of chloroform or carbon tetrachloride 
from time to time, provided the coiilnincr is air tipht. In cases such as dipitnlis 
and crpot, where a low moisture content must be maintained at all tunes, the 
insertion of a suitable cnrtrklpo or dcxice containinp a non-linucfyinp, inert, 
dehydrating substance, may bo introduced into the container, niiich should he 
air-tight and moisture-proof. 

Since high tcmpcraturoi. accelerate all chemical reactions including tlKW 
involved m deterioration, drugs must alw.ays bo stored at ns Ion a temperature 
as possible An ideal temperature nould l»e just above freezing, but since Ihi" 
is impractical in most cn-'C', the unrchou«e or other .storage place -hould be a- 
cool as possible. Certain drugs micIi as (he biologlcals, mii'*t be stored at a 
temperature not cxccoilmg 5* C 

Animal Drugs arc produced from wihl or domestic.ated niiimaU; if froin nild 
animals they nuis't be luintcil (nbale, iim''k deer) or fixlicd for (cod and halibut), 
and so in a sense jiarallel the collection of \egetnble dnig^. Many animal drugs 
honevor arc nroduced from domesticated aninmls, and .so in a sense parallel 
the ciiltivatoa vegetable (Intgs. Where drugs consist of insects (eantliarides, 
cochineal) they are collected from wild iiisoct.s or ilefmitc attempts m.aj he 
made to cultivate tlicin, t. c , to furmdi them food ami slielter and to maintain 
optimum conditions for their propagation (honey Ix'C, silkworm). Drugs such 
ns lard, lanolin, milk and milk products, a« well as the hormone^, the endocrine 


politic agents and pharmaceuticals The processing and purification of the 
animal dnigs vary with the individual drug. 

COMMERCE IN DRUGS 

The commercial origin of a <lnig refers to its production nnd its clifin- 
nels of trade. Drugs frequently bear a geographical name indicating 
the country or region in whicli they arc foHccted, the country or city 
from which they are shipped, or to indicate a certain variety. English 
hyoscyamus leaves arc gathercil from plants grown in England; Canton 
rhubarb is the product of plants growing in various parts of Cliina, 
but shipped by way of Canton; Spanish licorice is a botanical variety 
of Glycynhiza glabra, originally protluced in Spain but now produced 
elsewhere, and Virginia snake-root is a species of Arisfolochia w’hich 
may or maj' not come from Virginia. The commercial origin may 
change in course of time as mentioned in tlie previous chapter w’ith 
cinchona, vanilla and coca. 

Vegetable drugs are brought into the market in v’arious commercial forms. 
Crude drugs may be nearly entire as seeds, flowers, fruits, leaves, and some roots 
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and rhizomes; or they may be cut, broken or sliced, as in woods, barks, many 
roots and a few rhizomes. They may be more or le'^s matted together, as m 
chondrus and tlic baled leaves; they may be pressed together by hydraulic 
pressi • • ' ’ ’ ’ 'gre j j 

molde mis removed, 

as in Mexican sar- 

sap.ari ich a mass of 

the bi roots, or the 

roots pieces, or be 

coarse ts a very dif- 

ferent appcaiaiice, yeu uu are me baiiio urug. 

Packaging is often characteristic for certain drugs. Socotrine aloe 
may be packaged in skins, while Ciu-a^^io aloe comes in globular gourds 
of various sizes. Great compressed bales wrapped in burlap, or boxes, 
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Tic. 7. — Quassia logs at tlie plant of a pharmaceutical manufacturer near Chicago, 
after arrival of shipment by boat and tram from the tVest Indies (Photos by Paul D. 
Carpenter ) 

barrels and casks, or bags and sacks of various materials are all common 
forms of packaging. Matting-covcrctl packages of cinnamon from 
China, serooiis of cowhide containing sarsaparilla from South America, 
square kerosene cans with balsam of Pent from Central America, lea<l 
flasks of oil of rose from Bulgarin, shiploads of quassia logs from the 
West Indies, and many other o<ld forms of shipment arc nofctl in the 
<lrug trade. 

Ixindon and Ainsterdiun «cre until recently tiic great primary m&rkets for 

drugs Man — ’ ' * — *- 5 

ill Ixindon. 

and at state* ' ' 

tlic “drug aucu*>ii- tat* uiomt ai^i is.vui*u a cauiiog ji-'Ling me inerciiandi'e 
oil display at his ofTicc or Marehou«t*, the date of «ale, and other information 
Tliis afforded pro'-pective Iniyerv an opportunity to in-pcct the drugs and lie 
prcparctl for the auction. Amsterdam was a “free port” ami nianj- dnigs from 
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the East Indies (coca, cinchona, rubber) were handled throuRh it, without 
Dutch import and export tariffs. 

Many of the druRs arriving at n central port for furtlier distribution were 
“worked” by “bulking” ancl “garbling.” All of the packages of the same dru" 
in a shipment were opened and emptied onto the floor, then carefully garlded 
and sometimes graded and then rc|>ackaged at varialilc prices. At this stage 
some operatois were tcmiitcd to recondition items of poor cpiality so that they 
might pass inspection. 

Since World War I there has been a tendenej' on the part of foreign shippers 
to sell directly to dealers in Europe and America. CSoods are usually purcliased 
prior to shipment New York City is the principal port of entry into the United 
States, although lioston, Balthnoio, Atlanta, New' Orleans and San Francisco 
also handle home tiaffie in drugs. All items arris itig at these ports are thor- 
oughly inspected by the customs service and by inspectors of the Food and 
Drug Administration. Before they are permitted to enter they must meet the 
requirements of U S. Bliarmacojxria, the National Formulary or other i^tandards 
set down by the Administration. 

Since World War II, most of the drug items have been shipped directly to 
New York from the protlucmg aic.as. In many of these producing areas, or in 
small countries, tlie farmer sells hjs wares to a local government agency, very 
commonly the bank of the country. This agency finances and Mit>ervises the 
smaller projects, their collection, grading and packaging and finally arranges 
for the ^alc of the drug items, usually bv direct contact with the foreign buyer. 

Native Ainoncaii drur« are often collected by iiullvidiials who in turn sell 
them to jobbers or dnectlv to manufacturing plants. I nrgo drug brokers such 
as S. B. Penick A ('<mipany have buyers m the collecting areas, and often 
employ individuals to collect. Some collcctiirs ns E. C. Moran, of Stanford, 
NIontana, sell directly to brokers and manufacturers The small ojierator, 
whethci he bo a collector or ’ * ... ' Vug maikets, 

which fluctuate considerably During the 

past ten yo.ars, belladonna Icj . cuts a iioimd 

and ns liigb as S3 2.) a [loiiiid This, of course, represents an extieine case. 

THE PHAUMACOPCEIA AND FORMULARY 

Drugs of outstanding tlierapcuitic value arc standardix.etl in the 
national pharinacopceias, of which about forty are i>»suetl at intervals 
in the nations of the world Tlic Unitcil States Pliarmaeopfeha has been 
revised and reprinted decennially since 1820 and until 1040, when the 
U. S. Pharmacopinul C onvention at Washington, D. C. changed the 
revision period to five years. Tlic Spanish Erlitinn of tlie U. S. Pliar.iia- 
copoeia is recognized as the national pliarinacopada in Cuba, tlie Philip- 
pines and Puerto ilieo and in a number of Spanish-laiiguage countries 
of Central and South America 

The National Formulary was developed by the American Pharma- 
ceutical Association and the first edition was is.sued in 1888. The second 
edition was issued in 1890; subsctiuent editions have been issued con- 
currently with the Ph.'irinacopeeia. Tlie current editions of the Pharnia- 
copceia and the Formulary are authorized in the national and state 
Pure Food and Drug Laws as the official standard for tlie items they 
contain. Items that have been official in the Pharmacopoeia or the 
Formulary, but that are not found in the current issues, are designated 
as unofficial; items that have never appeared in either hook may be 
called non-official. 
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The several issues of the Pharmacopoeia and the Formulary are 
designated as follows: 


U. S. Pharmacopceia 


NATIONiL Formulahv 


Authori*ed at 

1820 
1830 
I MO 
1850 
18G0 
1870 
1S80 
1890 
1900 
1910 
1920 
1910 
1910 
15M0 


1820 to 1831 
1831 to 1842 
1842 to 1851 

1851 to 18C3 
1803 to 1873 
1873 to 188-2 

1852 to 1891 
1891 to 1905 
1005 to 1910 
191610 1920 
1920 to 1930 
1936 to 1942 
1942 to 1947 
1947 to 


lleTraoii 


II 

in 

IV 

V 

VI 

VII 
VIII 

IX 

X 

XI 

XII 

XIII 


Ferioi! Edition 

official number 


1888 to 1890 I 

1898 to 1905 II 

1905 to 1910 III 

1910 to 1920 IV 

1920 to 1930 V 

1030 to 1942 VI 

1942 to 1947 VII 

1947 to VIII 


In this text-book the ofllcial period of each item is stated in tlie 
monograph on tlie item. 

To give some idea of the extent an<I scope of tliese hooks of official 
drug standanls the follow ing talniliition has been prepared. It indicates 
also the great movements (rhe and fall), as well as the new development 
in medication during the life of the Pharmacopoeia and the Formulary. 

It has been difficult to separate these items into tliis classification. 
The Pharmacopa'ial editions from 1820 to 1870, inclusive, contain two 
sections, namely: ^lateria Medica (primary and secondary lists) and 
Preparations. Tlie materia mc<Hca consists almost entirely of plant 
drugs, with a few items derived from animals. Nearly all of the chemical 
items are in the section on preparations, where full directions are given 
for their mamifactiire. Morpliine and quinine sulphate appear in the 
1.S30 Fliarmacopa’iii; both are found in the preparations section, with 
full directions for cxtra<'ting the alK.-iIoiiN from opium and cinchona 
hark respectively 

Hundreds of items first listed as Preparations are now definitely 
assigius! to other groups, such as inorgaiiic and organic cliemicals. 
Pejisin and pancrcatin first apjxsiroil in N.F. 1 as preparations, with 
full directions for preparing them. C'oil liver oil, now recognized as a 
vitamin drug of animal origin, was admitted to the Pliarmaeopa*ia of 
lS.")n, long before vitamins were kiuiwn. We ha\c tlrugs in the Pharmu- 
eopci'ia today that are definitely plant or niumal parts, \et are iiscsl 
exclusively for their vitumin or honnime activity; where should the\ 
he classed? In the tabulation Ixlow, drugs are classc<l as tlicy are 
generally assigmsl tixlay. 

A defarJetl chissification <if the prcfwratiotis gives further enlighten- 
ment as to the rise and fall of classes of incslieation. its well as to the 
great variety of idiarinaceiitieal jireiiaratioiis. 
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* Plant chemicals include alkatouls, nhcn'idc^; di-tilloti oils mid wn|{Ts;cY|>r<*^'Ctioil«ni|(l fat^ictlrnctcd n» i>l«, ■‘iiirars nnd juiccnictr. Stirli chcmimls 
largely produced syntUoUcally arc included in orRanic clicmtraK 

t Matt, Malt Ectrart and Diastase. ^ 



Alfohnt (Diluted) 

Ampul1» Xmr'it* 
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OFFICIAL AND UNOFFICIAL DRUGS 

In U. S. Pharmacopoeia XIII and National Formulary VIII (11147), 
each monograph is headed by tlie English Title, which is immediately 
followed by the Latin Title. This is an innovation, for all of the pre- 
ceding editions of each book had the Latin Title as the first and major 
title of each monograph. The alphabetical arrangement of the English 
titles also gave opportunity to group the preparations of the drug 
adjacent to the drug monograph, and this is considered to be an advan- 
tage to physician and pharmacist in the use of the book. 

The Official Title heads the monograph and is in English. This is 
immediately followed by the Latin title. In the case of vegetable drugs, 
these titles are derived either from the generic or specific name of the 
plant yielding the drug (gelsemium from Gelsemitnn semperrirens or 
ipecacuanha from Cephaelis ipecacuanha); from the entire botanical 
name, if more than one drug is derived from the same genus (viburnum 
prunifolium and viburnum opulus from Vibumtm prunifolinm and 
V-ihimum opulus, respectively), from the generic or specific name com- 
bined with the plant part, ^\hen t^^o drugs are derived from the same 
plant (colchicum seed and colchicum conn from Colchtciini aiiiumnale, 
or belladonna leaf and belladonna root from Airopa belladonna); or 
fiom local or native names (opium, sarsaparilla, cascara sagrada). 

Synonyms, vhich are usually \erimcu!ar names, are frequently applied 
to a drug. In the official monographs the use of synonyms is discouraged, 
for it is considered more proper for trained professional persons such 
as physicians and pharmacists to use the official titles Furthermore, 
the use of sjnonyrns frequently leads to confusion in the collection, the 
commerce and the dispensing of drugs; for instance the term “snake- 
root,” which has been applied to at least tacivc dilfcrent drugs, fre- 
quently causes uncertainty as to what is wanted. 

The official definition is given in the leading paragraph of the mono- 
graph and includes the botanical or zoological source, as well as the 
name of the part or parts constituting the drug, together with their 
condition (ripe, unripe, dried, frcsli, etc.), in some cases other special 
features or requirements are given, as the geographical or commercial 
origin, the time of collection or manner of preparation, etc. 

The official rubric immediately follows the official definition and 
includes the standards of strength which the <lrug must attain. Tlie'^e 
standards may include the amount of active constituent or the degree 
of biological acthity required of the dnjg. 

The official description establishes means to identify the drug and to 
(letcrminc its purity. It sets forth the external appearance of the 
"whole” dnig and tisually tlie appearance of the drug structure wlicn 
sections are viewed under the microscope. Often a description of tlie 
salient features of the powder is also ghen. 

The official tests aid especially in the determination of the quality 
and purity of the drug, rather than tl-c identity, though some tests 
da scr\’e to identify. 
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The tests ns foiiiul in the odicial drug monographs arc not mnncrou.s, 
yet may be classified as follows: (1) inor])hological, ns “Ungronnd 
Salvia contains no leaves that arc broad, dark green or with a conlate 
base (absence of other Sahia species)"; (2) inieroseojjic, as “I’owdcrcd 
Salvia docs not contain stellate hairs (absence of PhJomxs species)"; 
(3) ])harmaccntical, as “Boil 1 part of Chondnis for al)out ten minutes 
with 30 parts of water, rejdaciiig the water lost l)y evaporation; the 
strained liquid forms a thick jelly upon cooling”; (4) chemical, as 
"Cubeb, powdered or crushed and mixed with suifuric acni, produces 
a crimson coloration of the acid.” 

The official purity requirements and tests state the limits of permissihle 
foreign matter and often name common adulterants and present means 
for their detection. 

The official assays are elaborate tests dcsigncrl to determine the 
amount of an active ingredient j)resent in the drug, or sometimes to 
determine the amount of inert matter present. Drug assays may be 
(1) proximate, where the alkalohlal contcjit is determined, ns with 
belladonna leaf or areca; (2) c.xtractive, wlicrc tlic amount of extractive 
obtained with any specific solvent is determined, as tlic ctlier-soluhle 
e.\■t^acti^'o (ginger), tJjc alcohobsohddc c.vtractivc (gamboge), or 
the water-soluble extractive (gambir); (3) physical, sueli ns the deter- 
mination of the volatile oil content of a drug by distillation (salvia); 
(4) chemical, such as the assay for hydrogen cyanide in bitter almond; 
(o) biological, where the effect of the drug upon an animal is compared 
with the effect of a standard upon the same kind of animal, ns tlie 
digitalis or ergot assays; (0) colorimetric, wlicrc tlie tinctorial power of 
a drug is compared with a color standard, as tlie saffron or cudhenr 
assays; (7) peptic, as the pepsin assay; (S) coagulative, as the rennin 
assay; (9) diastatic, as the malt assay; and inanj' other kinds. 

The preservation and storage of vegetable drugs is frequently referred 
to in the official monograph. {For further discussion of this subject see 
page 22.) 

The official dose of drugs used internally is usually included in the 
monograph as a guide to physician and pharmacist, but is not obligatory 
upon either. Usually the average dose is giv'cn, and this for a single 
oral dose for an adult human. Occasionally an average dose is also 
given for children, or a daily dose is giv’en (see emetine liydrochloride). 
Sometimes the dose is specified for animals (sec areca), and sometimes 
it is specified to be giv'en parenterally (see emetine hj’drochloride), 
hypodermically (see epinephrine), or intravenously (see arsphenamine). 

THE EVALUATION OF DRUGS 

The analytical side of pharmacognosy is embraced in the c.xpression 
“the ev’aluation of drugs,” for this includes the identification of a drug 
and the determination of its quality and purity. 
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The Identification of a Drug: 

The identity of a drug is of first importance, for little consideration 
can be given to an unknown drug as regards its quality and purity. 

The identity of a drug can be established by actual collection of the drug 
from a plant or animal which has been positiveJy identified from^the botanical 
or zoological standpoint. - ' ■ an investi- 
gator of the drug, who m samples. 

For this reason “drug gar , lection \Mtn 

with a known true sample 
Irug A third method, and 

the most common among pharmacognosists, ir by an acquired knowledge of 
-- ’ ’ . • •• e true drug. A classic example of nrong iclenn- 

of American pharmacognosy The bark of the 
opiilus), long used m American medicine and 
official in the Pharmacopoeia and then in the National Formularj’. beeamf 
entirely substituted commercially Avith the bark of the mountain maple (Ace 
spicatum), a similar shrub. This fact was not recognized, and the omcial descnji- 
tion for two decades was that of the substitute and not of the true drug. 


The Quality of a Drug 

Quality refers to the intrinsic value of the drug, that Is, to the amount 
of medicinal principles or active constituents present in the drug. 
These principles or constituents belong to a group of non-protoplasmic 
cell contents and will be found classified into groups in the section on 
“The Chemistry of Drugs.” (See page 45.) _ 

A high grade of quality in a drug is of such importance that cnort 
should be made to obtain and maintain this high quahty. Ine most 
important factors to accomplish this have been 
on “The Production of Drugs,” (page 17). They include (1) ® . 

lection of the drug from the correct natural source at the proper 
and in the proper manner; (2) the preparation of the collected cirig 
by proper cleaning, drying and garbling; and (3) the ppper preser\ a lo 
of the clean, dry, pure drug against contamination with dirt, mois , 
fungi, filth and insects. 


The Purity of a Drug 

The punty of drugs depends upon the absence of foreign 
the collection of a drug and its preparation for the market i ‘ *- 

possible to attain a state of absolute purity, and a limited a 
innocuous, extraneous matter adhering to the drug nr at mix 
is usually not detrimental. Foreign organic matter refers o P . 
the plant or plants yielding the drug, except that part or P' 
ficsignated as constituting the drug, and to any other .1? pniaae 
'■egetable or animal tissues or substances. Ihe J 

«f foreign organic matter in a drug is usually specified in its i 
Foreign inorganic matter, such as adhering dirt and saiu , 
uiined by the acid-insoluble ash mcth<^, though some dnigs contain 
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ficid-insolublc asli that is natural to the drii^:. In tlie IMiannacopfria, 
a maximum of 2 per oont of acid-insoluhlc asli is permitted, unless 
otherwise stated in tlic inono^traph. Moisture is normally present, even 
in the dried drug, to tlic extent of from 5 to 10 per cent. An excess of 
moisture is eonsidiTod ns an adulterant. 

Adulteration, in the l)road and legal hciise, is the del)aseinent of any 
article 

Adulteration involves. 

(a) Sophistication or True Adulteration.— Tlic addition of a ."piirioii*' or 
inferior material to any article with intent to defraud. The addition of wlio.at 
flour to powdered Ringer, with pnougli rapMcum to restore or enhance the 


it is sophistication. Ihichu containing a few .stems or .s.ars.iparilla root with 
some adhering dirt would class ns admixtures. If in atij* ca^c an admixture 
exceeds the established standard, it becomes legally an adulteration. 

(c) Substitution.— An entirely different article used or sold in place of the 
one required or asked for. A complete substitution, even though intentional 
and fraudulent, is not sonhistication, as none of tlic true article Is present. 
However, all substitution is considered legally a« adulteration. Cotton-seed oil 
sold as olive oil, and American saffron sold ns Spaui«b s.afTron are examples of 
suiistitution 

(d) Deterioration. An impairment of the quality or value of an article by 
the abstraction or destruction of vahiahlc constituents by di-tillatinn, extrac- 
tion, aging, moisture, heat, fungi, injects or other means Whole cloves from 
which part of the volatile oil has been removed by distillation (“speut" cloves): 
grouncf linseed from winch p.irt of the fi\c<l oil has been cxi)res<5pd (Imsccd 
cake); lard in which tlie fats Imve to some extent decomposed to form fatty 
acids (rancid lard); powdered squill that has hardened through absorption of 
moisture, coffee that has largely lost its caffeine through over-roasting; ergot 
that is moldy; and rhiih.arlj that has become “wormy" are ex.amples of deteriora- 
tion 

(c) Spoilage. —A form of deterioration in which the quality or value nr 
usefulness of an article is so unpaired or destroyed liy the action of fungi ns 
to render the article unfit for biim.'iii con.siimption. Many examples of .spoilage 
are found, especially of fresh or canned fruit, vegetables, meats, fish, etc. All 
drugs which are unfit for human or other animal consumption arc legally con- 
sidered as adulterated 

(/) Inferiority.— Inferiority, in the broad sense, is any Rubstaiidard condi- 
tion from any cause. The more restnctecl definition as applied to foods, drugs 
and materials produced by Nature indicates a natural substandard condition. 


or deteriorated. 

Milk, offered for s.ale at retail, is usually required to contain not loss than 
3 per cent of butter fat If milk containing 4 per cent of butter fat has water 
added to it so as to reduce the butter fat to 3 per cent, it is considered adulterated ; 
but if the same milk has all the butter fat separated from it in the form of 
cream and then just enough of this cream be restored to the milk so as to give 
the required 3 per cent of butter fat, it will not be considered as adulterated. 

A somewhat similar procedure is being followed with some drugs, notably 
opium and hydrastis The standard for hydrastis is not less than 2 5 per cent 
of ether-soluble alkaloids. Powdered hydrastis containing a higher percentage 
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of alkaloids may be admixed with inferior hydrastis or exhausted hydrastis to 
bring the amount of alkaloids in the mixture to 2 5 per cent or a little more. 
Such an admixture is not construed as adulteration, though by some the prac- 
tice is considered as reprehensible 

Substances used as adulterants of drugs are almost innumerable. In addition 
to those mentioned above, especial mention should be made of pieces of iron or 
lead used to increase weight as in opium and Burgundy pitch and also in- 
serted into fresh ginseng root; pebbles and sand admixed with asafetida; and 
large masses of dirt placed in the middle of bundles of sarsaparilla root. 

Adulteration of foods, spices and dr 
years of the nineteenth century, but s 
lent up to the latter years of this centu 

food supply of the countrj’ one-sev’enth is adulterated.” One can readily obtain 
figures in the pharmaceutical journals of 1S50 to 1910 showing that something 
like 50 per cent of the powdered drugs upon the market were adulterated 
The trade in spices was even worse, for w'e read that “the adulteration of spices 
is a practice so common that we would really be surprised to find goods pass 
through the grocery trade that are absolutely pure.” This condition, of course, 
could not continue indefinitely, and fortunately a few manufacturers, who 
valued the reputation of their products even more than the money they could 
make out of them, lent support to national and state legislation which should 
fix standards of purity for foods and drugs. This finally ended in the passage 
r.t n— r A~* .V. lortc « followed by cooperative 

mforcement of the kws, 

• ceased 

In 1938, because of certain shortcomings In the Act of 1906, Congress 
passed a more comprehensive statute. The Federal Food, Drug and 
Cosmetic Act, which prohibits the movement in interstate commerce 
of adulterated and misbranded foods, drugs, devices and cosmetics. 
The federal law is administered by the Food and Drug Administration, 
a division of the Federal Security Agency. The Food and Drug Admin- 
istration maintains its central laboratories at Washington, that having 
the most to do with drug inspection being the Microanalytical Division. 
The Administration also maintains branch laboratories and corps of 
inspectors in the principal cities of the United States. Many of their 
special analytical methods (not found in the U S Pharinacopccia or 
the National Formulary) are published in Food and Drug Circular 
No. 1, “The iMicroanalysis of Food .and Drug Products." 

The evaluation of a drug involves a lumiber of methods which max 
be classifie<l as follows: (1) organoleptic, (2) microscopic, (3) biological, 
(1) chemical, (5) plnsical 

The Organoleptic Evaluation of Drugs 

Organoleptic (lit. “impression on the organs”) refers to evaluation 
by means of the organs of sense, and includes the macroscopic appear- 
ance of the (Inig, its odor an<l taste, occasionalh the soiiml or “snap” 
of its fracture, and the “fed” of the <Inig to the touch. 

For conxenicnce of description tlie macroscopic eharaeteristies of a 
drug may be divi(lc<I into four headings, m'z.: (I) sliape and size; (2) 
color and e.xternal markings; (3) fracture and internal color; (-1) odor 
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and taste. In some official crude drug monographs the entire description 
is an organoleptic evaluation and tlie onl\’ means of evaluation that is 
given. Somewhat different terms are used for describing drugs from 
different parts of the plant, as follows: 

A . — Drugs derived from underground parts of the plant, such as rhizomes, 
roots, bulbs, corms, tubers, etc., occur either (1) entire, (2) in longitudinal 
slices, (3) m oblique or transverse slices, (4) cut in small cubical pieces, or (5) 
broken into pieces. 

In shape they may be (1) cylindrical, as sarsaparilla; (2) cylindraceous or 
subcylindncal or nearl}’ cylindrical, as podophyllum; (3) conical, as aconite; 
(4) fusiform (enlarged m the middle and tapering toward the ends), ovoid 
(egg-shaped) or pj’riform (pear-shaped), as jalap; (5) terete (tapering gradually 
but nearly cylindrical), as stillmgia; or (6) disk-shaped, as calumba. 

They may be simple or branched and are frequently curved and twisted. 
In the case of rhizomes, the direction of growth is often considered. This is 
usually horizontal, but may be oblique and in a few cases is vertical. The dircc- 
tic ’ ’ I ..... ttachment of the roots and stem-bases. 

i *ter and in the most convenient terms, 

eit . , (cm.). In cases where the shape is 

conical, the diameter of both wide and narrow parts may be of importance. 

The external color vanes from white (where the drugs have been deprived 
of the periderm) through ycllow-ish gray, yellowish brown, reddish orange, to 
even browmish black It is often more or less gray from clay dust. (See page 38.) 

External markings may be classified as follows: (1) furrows— alternating 
ridges and valleys which are more or less parallel, wcjl-defined, and usually 
due to the shrinkage of the internal parts caused by dr>’ing; (2) wTinkles— fine 
or delicate furrows; (3) annulations— transverse ring-like markings; (4) fissures 
—splits extending into the tissues, (5) nodules— rounded outgrowths on the 
surface, (6) projections, such as roots, stem-base.s and buds; (7) scars, such as 
leaf scars, stem-base scars, root scars, bud scars, bud-scale scars. 

The fracture has to do with the way the plant part breaks when subjected 
to sufficient pres«!ure. Often th< ’ ... , 

than the non-woody portion. T 
(1) complete, breaking clean a . , 

across; (3) short, a clean smooth break with a quick snap; (4) fibrous, a slow 
giving break accompanied by resistance and characterized by the projection 
of fibers from the broken surfaces; (5) splmterj', breaking irregularly acro'is 
into pieces with larger and smaller projecting edges and splinters; (6) brittle, 
easily broken, usually into many pieces when dropped onto a hard surface; 
(7) tough, breaking with difliculty, (8) weak, breaking with little effort. 

In many cases the nature of the fractur^ surface is as important ns the 
fracture itself. Terms used to describe the fractured surface are as follows: 


an abundance of starcii (starchy); ’ • 
conchoidal, a resinous surface char 

convex and concave fashion , (9) waxy, exhibiting a dull wn\-iuce surince. utiier 
descriptive terms as dull, smooth, rough, etc , are also used in describing the 
fractured surface. 

The color of the fractured surface is known as the internal color. 

B.— The bark refers to that portion of the woody exogenous stem or root 
that lies outside of the cambium ring. The majorit}' of official barks ha\c 
periderm pre«ent, yet in some cases, ns sas<:afras and slippcrj* elm, this has been 
remo\ed. In the entire state, barks occur in three sliajics: (1) flat or trans- 
\er.sely curvet! pieces; (2) single quills (rolled from one edge), (3) double quills 
(rolled from both edges). The most important measurement is the thickness of 
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the bark. In the case of quills, both the diameter and the lenRth should also 
be observed while with flat pieces measurements of the length and breadth may 
be made. 

Barks have t^\o surfaces, an outer and on inner, and both are described. 
The external color of barks on both outer and inner surfaces usually varies from 
brownish gray to brownish black. The inner surface is usually lighter in color 
than the outer, and in some cases is almost white. 

The markings on the outer surface of barks are often characteristic, such as 
(1) Icnticels, (2) lichens with tlieu- apothecia, (3) corkj’ ridges, warts or prickles, 
(4) fissures and (5) adhering mosses. The iruicr surface may he smooth or 
marked %\ ith fine parallel lines (striations) due to the inner fibers of the phloem. 
Occasionally crystals are found on the inner surface of barks. 

The fracture of barks may vary from short and weak to tough and fibrous. 
The examination of the fractured surface includes color and the presence or 
absence of projecting bast fibers and stone celb. In many cases the nature of 
the fracture of the cortical region differs from that of the phloem region. 

C. — The wood refers to that part of the woody exogenous stem or root th.at 
‘ '' "Tiat portion of the wood which lies near the cam- 

the vegetative process of the plant is known as 
^ . white; while the inner layers of wood which 

have ceased to function m the transportation of sap form the heartivood which 
is often highly colored Red saunders is an example of heartwood. 

Woods occur in the form of chips, raspings and shavings. Their external 
surfaces are usuallj’ stnated from fibers or jiorous from trachea?. The external 
color varies widely. The fracture is usually tough and fibrous while the internal 
color IS the same as the external color. 

D —Leaves and leaflets arc desenbed with the usual botanical terms The 
length and width of the bla ' '' ' • . . , - ,, 

blade, together tvith that of * « ■ ,' 

markings include the venati 



the surfaces 

Many of the leaves occur in a more or less crumpled condition, and sucli 
specimens should be macerated in water and then spread out for study The 
fracture of leaves unless particularly characteristic is usually of no importance 
ill identification. 

.< • i 


F. — Fruits and scerls varj' greatly as to shape. The usual forms are globular, 

ellipsoidal, ovoid, reniform, conical, etc Two or three dimensions are to be 
noted as the case may be. Often only a portion of the fruit is officml flutter 
orange peel). The usual markings of fruits consist of attachment scars and 
the scars or remains of various fiom! parts. Many of the fruits, especially the 
drujics, show a WTinkled pericarp surface. Tlic«c wTinklc.s are often character- 
istically netted or rcti • ’ ’ ... • 

testa, hilum and micr • 

cotyledons arc seen. ! ■ * • 

tance. 

G. — Tho«e items sold as crude drugs uhicli do not pos,s?«s a definite histo- 
logical (or cell) structure may be products formeil in the met.ahohc j)roccs.ses 
of the plant, they may Ito pathological products, or tlicy may have undergone 
some special pharinacoutic.al or physical Ircatmcnl The group includes items 
such as gums, re.ein«, guni-rc^ins, mucilages, oleore-ins, inspis^nteil juices, Latex, 
tars, extr.acts, etc. Tlicy may occur in (1) tears, small roumled inasecs formed 
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naturally as the exudation ha ’ ’ ’ ;n-up material 

that has hardened in the co arder portions 

massed with soft material. C . . , varying from 

a liquid to a semiplastic mass. Only in the case of tears is the size of impor- 
tance. In the cases of solids, fraetare and fractured surface are important. 
Color is 1 -1 . . • • 1 - ^ " ' 

//.-. 

usually 

characteis. 'uiey win ue cuuMuereu m me drug inonograjins unucr tne neaatng ' 
of Active Constituents. 

I . — A miscellaneous group comprising such items as starches (amylum), 
excrescences (galls), trichomes (lupulin), sclerotia (ergot), diatom frustule.s 
(purified siliceous earth), etc., are of relatively rare occurrence, but the usual 
characteristics of size, shape, color, markings, etc., are determined either 
macroscopically or microscopicallj'. 

The odor of a drug may be either distinct or indistinct, depending upon the 
amount of volatile constituents the drug possesses. General terms used in 
describing odor are aromatic, balsamic, spicy, alliaceous, camphoraceous, 
terebinthinate, etc. These tenns are comparative with otlier substances in 
Nature. When no such correlation can be made and the odor is distinct, it is 
said to be characteristic. 

Taste may be defined as a particular sensation excited by certain substances 
when these are brought into contact with special organs situated in portions 
of the epithelial layer of the mouth. It is that sense by which we perceive the 
characteristic or distinctive savor of soluble substances when these are placed 
in the mouth and moistened with saliva. The taste of a substance is the quality 
or savor of the substance perceived in this way Substances may be classified 
according to taste into the four following p-oups. 

1. Those possessing a true taste, that is, exciting the sensation referred to 
above. Such tastes are (a) acid or sour, (6) saline or salty, (c) saccharine or 
sweet, (d) alkaline, (c) bitter. 

2. Those possessing no taste, and hence are tasteless or insipid. This group 
includes all substances insoluble m the saliva. 

3. Those possessing a characteristic odor which gives name to the so-called 
“taste.” With this a true taste may or may not be associated. Such tastes may 
be grouped broadly into those which are agreeable, including f«) arornatic, 
(6) balsamic, (c) spicy, and disagreeable, including (i) alliaceous, (u) camphor- 
.aceous {lii) terebinthinate. 

4. Those imparting distinctive sensations to the tongue, exclusive of taste 

ort- '• • ’ ’ 

sub' 

feel 

pro 

(d)- 

an 

excite vomiting. 

A drug frequently gives more tlian one taste, the sensations usually being 
observed in consecutive order. The first taste noted is produced by the most 
soluble constituent. 

The color of drugs whether w'holc orjrowdered or in microscopic section is 
determined by the Inter-Society Color Council-National Bureau of Standard'? 
method. The color names indicatctl in the official monographs are official stand- 
.ards of equal importance to the other on^noleptic specifications. 


use of ISCC-NBS charts. The National Formulary includes a complete descrij)- 
tion of the application of the method. 
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The Microscopic EvaJuation of Dru^s 

The microscope has been employed in the examination of drugs since 
1847, when Schleiden used it in the examination of the sarsaparillas. 
In 1853 Schacht showed its value in the examhmtion of textile fibers. 
The earliest reference in English to the use of the microscope as a 
means of detecting the admixture or adulteration of drugs is the state- 
ment of Professor Pereira in Ins Introductory lecture before the Pharma- 
ceutical Society of Great Britain in 1851, when he said: "You are 
tloubtless conversant with the recent very extensive employment of 
the microscope for disclosing the adulteration of food. No less useful 
—no less powerful is it in disclosing the contamination of drugs; and I 
cannot too strenuously recommend you to employ it.” 



Tio s.— -Modern comiiound rnicro'tojic tor rwareli nnd routine work Most nncro- 
scopic cxaminatioiiH m-vj bo B.ili'ifartonly mswlc «iUioUt tlie cliliorate cnnipnient bIiowr 
above, wliieli filt the niieroirope for ptiotn>inirtoerat>liic work, and any \ancty of research 
examinations. A swinc-out »djU«t«l>lc conilciL"Cr. mechanical staRe, binocular tube and 
other nceessofiea are nil features of thw luatniment 


The inscstigations of Pereira, Hassal a«<l others vliowtal evert at that 
time not only that the microsco|je had unlimitetl valiiahlc practical 
applications, hut that rt was the only means which had been discovered 
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to detect the admixture or adulteration of non-crystalline organic sub- 
stances. An article published in the American Journal of Pharmacy in 
1853 (pages 45-48) on the use of the microscope in the examination of 
drugs shows that, in spite of the fact that it had only recently come 
into general use, its value was very early appreciated. 

The microscope, however, is not only essential to the study of adulterants 
in powdered plant and animal drugs, but is of indispensable value in the identi- 
fication of the pure poudered drug. Those sections of the official monograph 
headed histology and powder deal almost exclusively u'ith the microscopic 
appearance of the drug in sectional view and powdered form. 

Plant parts are made up of tissues, each of which performs a definite func- 
tion essential to the life of the plant. Tlic histology refers to the character and 
arrangement of these tissues as they are present in the drug. Some drugs have 
no cellular structure, as acacia or rosin; some are composed of microscopic 
units, such as spores (lycopodium) or hairs (lupuHn or kamala); with othens 
a knowledge of structure would not be helpful, for they are easily identified 
macroscopically (chimaphila), or consist of several plant parts* (samhucus 
adonis) ; but many drugs possess a cbaractenstic structure helpful in identifica- 
tion of the drug. Histological studies are made from very thm transverse or 
longitudinal (radial and tangential) slices properly mounted in suitable stam.s, 
reagents, or mounting media. 

Powdered drugs possess very few macroscopic features of identification out- 
side of color, odor and taste, hence tlie microscopic characteristics arc very 
important In the powdered drug (which should be reduced to not less than a 
No 40 powder) the cells arc mostly broken, except those witli ligiiified walls, 
but the cell contents (starch, calcium oxalate crystals, aleurone, etc.) arc scat- 
tered in the powder and become verj' evident in the mounted specimen. 

To prepare a mount, transfer a suitable quantity of the powder to 2 or 3 
drops of reagent or mounting medium on the clean slide and mix it noli with 
the liquid Place the cover-shp and by light pressure move the cover-slip in 
rotary motion to insure an even distribution of the powder under it. A properly 
prepared mount will just fill the space between slide and cover-slip and will 1 c 
slightly opaque 

The proper reagent or mounting medium to be used doi)ends on the char- 
acteristic tissue element or cell content to be studied; starch is best exainined 
m water mount, lignified tissue such as bast fibers, stone cells, tiacheir, etc. 
in a phloroglucin mount; calcium oxalate, leaf epidermal tissue, trichomes, etc., 
in a chloral mount. Special te^t reagents as iodine, zinc chloriodide, ferric 
chloride, etc., are also used where occasion demands. 

Not only is the microscope useful m the study of the histological elements 
of drugs and in the detection of adulterants, from the histological standpoint, 
but it can be used for the quantitative microanalysis of admixed or adulterated 
powders. This is done by counting a specific histological feature in a measured 
quantity of the unknown powder and comparing the count with tliat obtained 
of the same feature in a known standard sample, which sample may be of the 
designated pow dcr itself, or of the adulterant, or of any one of the mixture of 
powders Similar methods are used for the counting of mold filaments, mold 
spores, bacteria, etc. 

There is a growing interest m microchemistry, that is the study of plant 
constituents by the application of chemical reagents to microscopic sections of 
the dmg or to a small quantity (a few milligrams) of the powdered dmg. Micro- 
chemistrj’ affords a means by which the constituents of many drugs may be 
isolated and identified. 

The more common microcliomical processes arc as follow’s: 
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I. Isolation of Constituents. 

4.— Isolation With a Solvent.— 1. Five to 10 of the powdered drug 
material are placed in a small (5 by 3 inches) test-tube and from 0.5 to 1.0 cc. 
of a suitable solvent added The test-tube may be corked or covered with the 
thumb, and shaken; or heat may be applied to facilitate extraction. Two to 
3 drops of the extract arc filtered onto a slide and tlie solvent allowed to evap- 
orate. The residue is now ready for identification. 

2 Extraction may also be made directly on a slide A few imlhgiams of 
the iiowder are placed in a little pile on the slide, a cover-Rlass being laid in 
such a manner ' ■ cr-glass lies at a slant 

The solvent is owing thereunder and 

extracting the 1 _ crystals often appear 

at tile opposite edge, and if reasonable care is exercised most of the mount w ill 
be free from particles of the powder 



1 Ki y rio 10 

I'lo 9 — Microfiltratran. 

Fio 10 — Microsublimali’oR, (Photos bj E II. Wirth.) 


. * •. ’* ‘•‘“"^cd by .stirring with a few drops 

of . » a second slide by nucrofiltrs- 

tio * filter p.ai>cr about 6 cm long 

into a V-shape, the broad end being 2 to 3 iiiin. wide The pajwr is moistenerl 
with the solvent and placed upon the extraction slide so tliat the hro.nd end is 
in contact with the solvent and drug The extraction slide is now held m tiltc<! 
■ • • • • • • '*’ e filter p.a}>cr h.anging oxer 

I ■ , " • ■ • itucnt IS sublimable with- 

out decomposition (and von.’ many drug constituents arej, rnicrosiiblimation 
offers a verx* conxenicnt method for its isolation, often in a purified .state. 
Micro«ublimation may he carried out in sexTral xxaj's: 

1. A few milligrams of the poxxdered drug material arc placed in a shallow 
watcli-glas.s, a slide being placed oxer the powder in such a way ns to rest upon 
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*' ’ I « ’ » • . 1 * I r - , 2 mm. between the upper 

Heat is carefully applied 
• ^ nder surface of the slide. 

2. The powdered drug material may be placed on a slide and the receiver 
slide placed obliquely above it in such a manner that one end of the receiver 
slide rests upon the sublimation slide, the other being supported by a small 
piece of wood, the distance between powder and receiver slide being about 
I to 2 mm. Both methods allow some escape of the sublimable material. 

3. A third and better metliod is to place the powdered drug material on a 
slide, covering it with a glass ring about 1 cm. in diameter and 2 to 4 mm. high, 
over which the receiver slide is placed. The edges of the ring are ground, thus 
forming a rather tightly closwl chamber within which microsubVimation may 
proceed. If the whole is placed upon an asb^to.s plate (about 4 by 4 inches) 
having a 1 cm. hole in the center, heat may be applied ^\ithout unduly raising 
the temperature of the receiver slide, sublimation being then more efficient. 



Fiq. 11 FiQ. 12 

Tio. 1 1. —Testing with reagents on slide. 

Tio 12. Testing with reagents on spot plate (Photos by E. H. Wirth.) 


II. Identification of Constituents. 


d further purified, if necessary, 
y may be identified by: 
the habit of the crystals tliem- , 
selves ‘ 

2. The melting-point of the crystals, obtained by using the thermal stage. _ 

• j characteristics, such as whether the crystal is 

isotropi- ‘ • . • j extinction, optic sign, 

'■’T n ■ 

. . crystalline reaction products or color 

reactions. •' ^ 


Many reagents give characteristic 
Such color reactions are of value not 


color reactions with certain compounds, 
onlj' in the identification of reaction prod- 
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ucts but may also be applied to the onginal sublimates or to the extracted 
material, and in manj’ cases to the ori^nal drug material. Color reactions are 
best carried out on a white porcelain spot plate, but ma}’ be carried out in an 
evaporating dish or even on a slide, provided the slide is held against a white 
background. 

P 

t 

knowledge of both cry.‘'talIography and the optics of crj-stals, but offers an 
extremely rapid method for the identification of verj’ small amounts of chemical 
compounds. 

The Biological Evaluation of Drugs 

\Yithin recent decades the pharmacological activity of certain drugs 
has been applied to their evaluation and standardization. A rather 
distinct group of specialists known as luoassaylsts has developed, and 
their work constitutes an important phase of pharmacognosy. 

Time and space will not permit of a detailed description of tlie various 
types of biotests and bioassays but a brief mention can be made of the 
organisms used and the methods employed, as follows: 

1 Bacteria, such as Eberthella typki and Staphylococcus aurews, arc used to 
determine the phenol coefficient or antiseptic value of certain drugs, such as 
thymol in Liquor Antisepticus, N. F A definite quantity of a recent bouillon 
' ’ ' ’ ' * contact with the specified quantity of 

of time If the living bacteria in the 
, . during the test, the antiseptic agent 

meets the required standard 

2. Microbiological methods are in common use in the assay of many of the 
vitamins Yeast, Saccharomyces cermsi* is used in the assay of thiamine, 
while Lactobaallus casei is used in the assay of nljofiavin, biotin and panto- 
thenic acid and Lactobaallus arabinosus m the assay of nicotinic acid. A mold, 
Neurospora siiophtla is used in the pyndoxinc as.say 

3. Living, microscopic, more or less transparent animal organisms, such as 
Daphma species, suspende<l in a microscopic mount, can be observed under 


, ' ‘ ’ digitalis and similar “heart 

.he fish arc placed in known 
'»*'*'*'’*^ ""'1 arc transferred 
from one d . until a dilution 

is reached 

T) The i ^ I other members 

of this groi , ,,, . . ircpared dilution 

of tlie extract of the dnig is coin|)arcd %%itli a similar prciKaration of standard 
digitalis. These dilutions in known quantity arc injected into the ventral lymph 
■ ■ ' ' * “ ' ’ arts is made. The ond-point 


the change in color from red 
■ "i ■■ tliQ' have been injected with 

an extract of the dnig m various dilutions. A comparison is made w ilh cocks 
injected with standard solution of ergotoxine cthancsulfonate. 
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7. Vitamins arc standardized against rats or mice by noting the results on 
healthy standard animals that are deprived in their diet of the specific ^^tamin. 

8. Toxins and antitoxins (diphtheria and tetanus) are standardized on 
guinea-pigs of definite weight. The lethal dose of toxin is known as the “toxic 
unit.” An antitoxic unit is that amount of the antitoxin that will preserve the 
life of the guinca-pig against 100 toxic units of the toxin injected into the animat 
at the same tune. 

Posterior pituitary glandular material is standardized by noting the degree 
of contraction of the isolated guinea-pig uterus in an oxj’gcnated saline bath 
i\hen exposed to variable dilutions of an extract of the drug. The test is a 
comparison with standard drug. 

Aconite is also tested on guinea-pigs. The suitablj’ diluted tincture is injected 
subcutaneously and the time of death is noted. A comparison is made ivith a 
suitably diluted solution of standard aconitine 

9 Cats may be used for the standardization of digitalis and similar drugs 
of this pharmacological group. A definite quantity of a known dilution of the 
drug is transfused into the blood stream of the cat and the lethal effects are 
noted and compared with a similar dilution of the standard digitalis. 

The Cat’s-eye Test is of interest in evaluating mydriatic drugs, such as 
atropine A highly dilute aqueous .solution is dropped, into the cat’s eye and 
the degree of mydriasis is noted. 

10 Dogs have been used to standardize cannabis by noting the degree of 
incoordination in the dog after it has received by mouth a known quantity of 
an extract of the drug 

11. Humans have long offered a valuable means of noting the activity of 
drugs. Only recently, however, have dnigs been officially standardized on 
humans These are drugs such as hver, stomach and other preparations wliicli 
are used for the treatment of pernicious anemia. 

Chemical Evaluation of Drugs 

The evaluation of crude drugs by chemical means is followed only 
to a slight extent. Tlie active constituents of crude drugs, especially 
w’hen separated and highly purifier!, arc, however, evaluated largely by 
chemical means. 

Chemical tests employed to determine tlic identity or purity of cellular 
drugs are relatively few and have already been referred to. Among 
such tests mention sliould be made of the determination of acid-insoluble 
ash and of crude fiber. Chemical assays of crude drugs also are scarce, 
perhaps the assay of black mustard being the only one that is strictly 
chemipl among all of those applied to official crude drugs. Tlie usual 
alkaloidal assays are extractive processes (pharmaceutical), with sub- 
sequent purification of the alkaloid. If the alkaloid be determined 
gravimetrically, the whole assay is pharmaceutical. If it be determined 
by titration, the assay docs have a chemical phase. All of tlie other 
types of assays (see page 32) are strictly pharmaceutical processes 
except the bioassays which are pharmacological in nature. 

Microchetnical tests (see page 40) on crude drugs may have a chemical 
phase, though often not. As they require the use of the microscope for 
their reading, it seems desirable to include them under the microscopic 
evaluation of drugs. 

Those drugs of plant or animal origin that arc non-ccllular in nature 
or that represent active principles from the plant (sec page 33) lend 
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themselves more readily to chemicJil study. The isolation, identifica- 
tion, purification and characteristics as determined by tests and assays, 
are to some extent of a pharmaceutical nature, jet to a large extent 
they are chemical. The determination of the saponification value, the 
iodine value and the acid value of fixed oils might be mentioned as 
illustrations. Styrax and atropine represent tjpical drugs of plant 
origin for which extensive chemical tests have been devised. 

The Physical Ev^uation of Drugs 

So far as crude drugs are conecrne<l, the application of typical physical 
constants is very rare. Occasionally the specific gravity is a matter of 
interest, as with nutgalls, where the galls that will not sink in water 
are considered to be of inferior quality, and as with jalap, where its 
specific gravity should be higher than water. The elasticity of certain 
fibers, such as cotton, is a physical constant of importance. The reac- 
tion of certain drugs either m powdered form or on their smooth sec- 
tional surfaces, with filtered ultra-violet light is of importance in several 
cases, notably rhubarb, where the genuine Chinese Shensi rhubarb can 
easily be distinguished from rhapontic rhubarb by the difference in 
luminosity in this light. The light is also used for determining fluores- 
cence and a play of colors in connection with certain extracts, such as 
chlorophyll and the extracts of certain drugs such as catechu, senna 
leaves, etc. Many alkaloids show distinctive colors under this liglit, such 
as aconitine (light blue), berberine (yellow), emetine (orange). An 
alkaloid such as quinine which shows a fluorescence in acid solution 
even in daylight, shows such fluorescence much stronger under the 
quartz lamp. Many other drugs show a marked intensitj of color or 
characteristic color under this light. 

Tlic application of pliy«!ical constants, honever, is extensive in connection 
with certain actn-c principles from tlie dnigs such ns alkaloid':, volatile oil'?, 


volatile oils and hxed oils;, (j ; melting-poiiu niariicuiany ot me koiui iiseu oil', 
and of Fomc alkaloids), (g) water content (as dclcrminwl by drying to constant 
neiglit in an o%on) 

THE CHEMISTRY OF DRUGS 

The living plant is nature’s laboratory. Therein are s\nthesizc<l not 
only ehcinieal coinjiounds that arc utilized as food l>y man niid ntiitii.ils 
(carholiNilrates. pniteiiis, fats), but al&o a multitude of coiiipouiids 
that exert a jihysiologic elFeet It is liccuusc of these chemical coiii- 
poumls that drug'? are useil as, or are the sourte of therai>eutic agents. 
If i.s ohi tons (lierefore that .any sfwiy of phanu.Hcognfjsy must embrace 
a thorougli consideration of the'^e rhcniical oiitilus. The usual term for 
them is “constittients”, but since the plant, as U true of any organism, 
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is composed of many chemical compounds^ it is common practice to 
single out those compounds that are responsible for the therapeutic 
effect and call them “active constituents." 

For purposes of classification it is logical to arrange these compounds 
into groups according to their constitution. It is, however, not the pur- 
pose of this introductory section to discuss each of these groups in 
detail. Such discussions will be found throughout the text in appropriate 
locations where important drugs belonging to the particular group arc 
discussed. 

1 Carbohydrates. — Carbohydrates are aldcliyde or ketone alcohols contain- 
ing carbon, hydrogen and oxygen in which the hydrogen and oxygen arc in the 
same ratio as in water. Since carbohydrates are the first products formed in 
photosynthesis, they arc a convenient starting point for any discussion of con- 
stituents of vegetable drugs. Moreover they are the products from which, by 
subsequent organic reactions the plant synthesizes a great number of other 
constituents. The photosynthctic reaction is expressed as follows: 

6COi 6H,0 (+ 077.2 cal.) C*H„0, + OOj 

When plants or animals utilize carbohydrates as food the 677.2 calories ars 
released and the reaction of respiration is simply the reversal of the above. 
These (photosynthesis and respiration) are the most important chemical reac- 
tions with relation to the maintenance of life upon the earth. 

Carbohydrates are classified according to their constitution. Tho.se having 
six carbon atoms (C«HiiOd arc called hexoses or monosaxcharidcs; those having 
twelve carbon atoms (CnHjiOu) disacdtaridcs; those ha^^ng eighteen carbon 
atoms (CuHiiOn) Irisaccharidcs, etc. Such simple carbohj'drates, because of 
their solubility and sweet taste are commonly referred to as sugars (page 128). 
The more complex, high molecular w'eight polysaccharides are represented by 
starch (page 119), inulin (page 624) and the celluloses (page 420). These poly- 

‘ ’ mponent hexobe and are therefore 

sc is know’n as a dextropn, while 
■ ' Sugars and starch are important 

are extensively used as foods and 

pharmaceuticals 

The plant also builds its structural skeleton from carbohydrate material. 
The name cellulose is given to a group of closely allied cell wall substances, 
ha\ung m common a portion of the molecule that is an anhydride of glucose. 
Other substances occur with cellulose as for example, the hemicelluloses. These 
' ' ’luloses but differ from cellulose in being 

easily bj'drolyzed. Closely related to the 
■ ^ nucilages (page 333) w’hich constitute an 

important group of drugs both from the pharmaceutical as well as the thera- 
peutic ^lew-point. Also associated with cellulose arc the pcclins (page 370) 
wmch have some pharmaceutical application. 

No summary of the carbohydrates is complete without mention of the pentoses 
and pentosans The name pentose is applied to a group of sugars having the 
general formula CJIioO, (arabinose, >^'Iosc, ribose) and are usually products 
resulting from the hydrolysis of the pentosans, of which xylan, occurring in the 
wood of deciduous trees, is an example. Pentoses also result from the liydroly.sis 
of gums and mucilages. 

2. Glycosides.— Glycobide.s comprise a widely distributed group of plant 
constituents winch upon hydroly^sis by enzymes or reagents yield one or more 
sugars among the products of the rer ' 

substance maj’ be called a glucoside. f ■ 

(i. c., rhamnose) frcqucntl}’ occur t 
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non-siigar portion of the glycoside is called the aghjcon. Both alpha and beta 
slycosides are possible as illustrated by the formulae for methyl glycoside: 


\ / 


H -C— ' 

n— c— OH 

H 

alpha methyl glycoside 


HjCO II 
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H 

beta methyl glycoside 


It IS interesting to note, hoAtever, that onl>' beta forms occur in plants This 
is evidenced by the fact that emulsin and other natural enzjmes hydrolyze 
Only the beta varieties 

From a biological viewpoint glycosides play an important role in the life of 
the plant involving its regulator}’, protective and sanitary functions Among 


sides trom digitalis, biroptiaiunus, squiii, coiivaiiaria, apucynujii, eic , iumuLivu 
drugs as senna, aloe, rhubarb, cascara sacrada and fran^la contain emodiii 

■ IS 

strophanthiri, salicin and digitoxm, have been isolated and purified, and om- 

ition is 
uctures 
■ classi- 

... . . . tiients. 

tannins, sterols, carotenoids, anthocj'anins and many others including several 
whose structures are as vet unknown A therapeutic classification, wiiile excel- 
lent from a pharmaceutical viewjwmt, omits many glycosides of pharmatog- 
nostical interest The classification on page 309 presents an attempt at a 

, • * plant 

n may 
action 

IS line. ,,.opcrty 

of combi vtic cnzvmes. 

Tills acti . igent action” 


tract and cin skm abrasions In indiisfn’ tannin-ljcariiig plants find e\tcnei\c 
use m the manufacture of leather and ink 

Cliemicnlly tannins arc complex substances which may be classified as lo 
whether they vicld catechol or pyrogallol upon decomi>ositinn. Their rflle in 
plant metabolism is somewhat sjjcculatnc, but they probably serve ns a pro- 
tective to the plant during certain stages of growth, and are finally either 
destroyed or deposited as end products of metaliolism in certain dead tissue 
of the mature plant. (Pec pages 2I3 to 215.) 
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9. Enzymes.— Enzymes tire oiganic catalysts produced by living cells. They 
make possible most of the chemical reactions which make up life proccpscs. 
Their chemical constitution is unknown but it is believed that most of them are 
proteins Since they may be recovered and jmrtially purified it would seem 
that they might be utilized as therapeutic agents ns well ns to control certain 
chemical reactions in industry. Pepsin, pancrentin and papain arc employed 
therapouticall3’ as digestants, while zymase and rennin find extensive com- 
mercial use in the fermentation and cheese industries. (See page 691.) 

10. Vitamins. — Vitamins arc organic comiwunds necessary to the normal 

growth and the maintenance of life in animals, including man. They act some- 
• ’ ' ' ’ ling food constituents. 

of deficiency diseases 

■ ble in the prophylaxis 

Hs well as uie euie oi uiese lU'-wises. \iiuiiiiiim nave a wide variety of sources, 
both plant and animal. They arc usually isolated, concentrated and purified 
for use as drugs. They belong to no single chemical categorj' and vary w’idcly 
as to chemical constitution. Some arc related to the sterols (vitamin D), some 
are relatively simple (niacin), while others arc quite complex. Because of their 
importance a considerable amount of study has been given to their chemical 
constitution, and some have been prepared synthetically. An extensive discus- 
sion of \’itamins will be found on iiagcs 664 to 676. 

11. Hormones.— Hoimoncs are the active substances secreted by the endo- 
crine glands. They control the growth, development and metabolism of the 
body in various wa>’s hike the vitamins they exhibit a variable chemical con- 
stitution. Some like ephednne and thjTOxin are simple basic compounds and 
amino acids, others like the pituitary and parathyroid hormones and insulin 
are pcptid or peptone compounds, while still others like the sex hormones and 
those of the adrenal cortex are rclatcil to the sterols. The hormones arc valuable 
therapeutic agents in treating conditions arising liccausc of their natural defi- 
ciency. (See page 094.) 

12. Bacteriologies.— This group includes a large variety of agents prepared 
from or by the action of bacteria and used in the prophylaxis and treatment 
of infective diseases. The group includes vaccines, immunogens, toxins, anti- 
toxins and sera. Information concerning their chemistry is lacking, hut they 
are probably protein in natiiro They are relatively unstable and must be kept 
at low temperatures. They comprise an important group of biological, thera- 
peutic agents. (See page 66 ) 

13. Antibiotics.— Certain molds and fungi synthesize compounds that arc 
bacteriostatic and have been found exceedingly useful in treating diseases 
caused by bacteria and other microiirganisms Representatives of the group 
are ponicillm and streptomycin. They have received a great deal of chemical 
investigation and while their constitution has not been definitely established, 
it may soon be. They appear to be mixtures of related compounds. (Sec page 
78.) 

14. Sterols. — Sterols should probably be classified next to the fixed oils and 
fats since they occur commonly in the unsaponifiablc portions of fixed oils and 
fats. They have, however, been placed last since many compounds classified 
m other groups are related to them Among these are some of the vitamins 
(xntamin D), the estrogens, the androgens, tlie adrenal cortex hormones, the 
digitalis aglj'cones, the saponin glycosides and cholesterol. The sterol nucleus 
is therefore an important one in the chemistiy of drugs. (See page 6S5.) 

Not all vegetable and animal drugs can as yet be classified in the above 
scheme, but as our knowledge of their chemistry increases their place in the 
arrangement w ill be established Since it is these chemical entities in vegetable 
and animal drugs that exert their ph3’siologic action, it would seem that such a 
chemical arrangement would be the most Ir^cal one for the study of these drugs. 
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INSPECTION AND ANALYSIS OF VEGETABLE AND ANIMAL DRUGS 
(Analytical Pharmacog:iiosy) 

Drugs lire inspected by pharmaceutical manufacturers before pur- 
chase for economic reasonsj and after purchase, to insure the liigh 
standard of the materials to be used in their products. Various state 
and municipal agencies also maintain laboratories for the inspection of 
drugs, largely in connection Avitb thw health and sanitation measures. 
1 he Food and Drug Administration operating under the Federal Security 
Agency conducts a nation-wide inspection service. It maintains, in 
addition to its principal laboratorj' in lYashington, several District 
Laboratories in the major cities of the United States. These laboratories 
are administered as three districts, the Eastern, Central and Western. 
The Administration is mainly concerned with drugs in interstate com- 
merce and with all imports into the L'nited States. It maintains a large 
corps of inspectors in the field, and an additional group associated with 
the custom’s officers at the ports of entry. Samples are taken, scaled 
and sent to the central laboratory at Washington or to the nearest dis- 
trict laboratory where they are examined by inicroanalysts. 

As was mentioned before, the standards set fortli in the monographs 
of the U. S. Pliarmacopoeia and the National Formulary comprise the 
legal standards tor the drug In sampling, the directions of the U. S. P. 
and N. F. arc followed. Cores arc taken from bales and other hulk 
packages and the scheduletl number of packages arc taken from small- 
package lots. 


The analyst first detenmnos whether the sample conforms to the macroscopic 
and microscopic descriptions m the official monograph, noting especially the 
descriptive morpliological features, the sue, color, etc. IMicrc necessary he 
jircpa ..... . 

graph 
or X 
that ’ 

A 

drug 


IT miuceu t>y 


ficial method. 
; then boiling 
• weighing the 

■ I, etc , and is 

an indication of the amount of dirt, soil, day, am! so on, present in the sample. 
It IS sometimes called ‘‘foreign inorg.mic matter.” 

Moi •' ’ ’ - 

as w ell ' ■ _ 

and 1).' ■ ’ ■ _ ' ■ 

dnig ' , . ' ' , 

detcnnmcsl in one of two ways. If the ilnig contains no volatile material, a 
weiglieil s-amjile t« heateil at 100® C. to constant weight, the lo«s m weight 
being tlie moisture content. If, bowcier, \-olatile constituents nre present, these 
must first be determmctl by the \olattte ether cxtractiie iiietliod, and Ibcir 
weight dcsliictcd from the losj. in weight njwn ^lr>^ng, before the moisture con- 
tent can be tlcterminod A .second method is bj means of toluene distillation, 
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I'lo 13 — A , Clnengcr eippnralus for the drlermuialioH of volatile mil heavier than 


(listillivl watc>r nml the poar-rondenser inserted. Tlic oil bath « maintained at a suitable 
tcnipcmtiire (125° to 135° C ) to insure Kcntic boiliiic of the contents of the flask. Steam 
carrjmc tlie volatile oil ri'<OH through the neck of the flask, both being condensed on the 
surface of the pcar-condcii'cr The oil heing heavier than the nater sinks to the bottom 
of the trap and determmwl volumetrically. The condensed water returns to the flask 
through the sido-nrm, the process thus lieing a continuous one. Between two and four 
hours IS usually siifTirient to remos o all of the oil from the drug. B, Clevenger apparatus 
for the dcfmnination of rotalile mil lighter than voter. The flask is charged and the opera- 
tion carrifsl out ns before. Iii this easo, lionercr. the oil floats on the water in the trap, 
ami K again determined s nlumelncalb*. After the determination, in either case, the oil 
m.a> l>e renioae<l through the Hto|>-cock at the bottom of the trap and its optical and other 
constants determined. C', Toluenr moisture apparatus. The dried flask is charged with 
a quantity of drug that will yield between 2 and 4 cc of water. Alwut 200 cc. of toluene 

are addeil and the tra" — ' ‘i-- - 'n ♦'''"rop 

The flask IS heated oi • ■ • 

the water l>cmg hea\ . ' 

flask At the en<l of 

ilctermme<l aolumetr _ •• • ■ 

lower cork is inserted into the bottom of the stem of the percolator and the percolator 
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is distilled from the 
water being caught 

Quality standards depending upon the amount of principles capable of being 
extracted, have been devised for certain drugs The drug is extracted usuallj’ 
in a continuous extraction apparatus of the Soxhlett type, and the extract 
determined by weight after removal of the solvent. The common solvents used 
are alcohol, diluted alcohol, petroleum benzin, ether and uater. 




Tio 14 —Root of a roilent hnir Rodents frequently lick tiieir fur nml it la not un- 
common to find liairs in the pellets. Such hair lja«ea are identitj rhnr.'irten'<tirt of rat 
and mou« pellets (Photoitraph h> Paul D Carpenter) 

The amount of volatile oil m volatile oil-contaming drugs may be determined 
by distillation In this method the <lnig is distilled with water m the proiier 
Cle%cnger apparatus This is a continuous distillation apparatus ui which the 
separated volatile oil is caught in a trap and rlctermined by volume. (Pee I'lg. 
13.) In an older and less accurate iiictliod the drug is extracted with ether, 
the solvent removed bv evaporation and the moisture bv desiccation, after 
which the volatile oil content i« rlcterininetl bv the los.s m weight iiihiij heating 
tollO'’(' 


Ltorsp OF Flo Id — CoNTIM » D 

fillrd nixiiit iu<)-tliir<ls full vs ith rliloroform (sp kt. nlmiit 1 4si The sini|ilo is tlipn added, 
viE'imiislv stirrcsl and nllossed to sop-nrotc. Ccrrals for cwnplo will float sshilc rodent 
pellets will Milk into the stem of the perrolitor The rork fasteneil to ttie metal rod is 
then in«ertfsi from nlxoe ns illiistr.'iieti, trapping the filth Iietween the mrks The filth 
may ho rerosercsl for ruemsitjjiir esnmination In retnovmc the loner rork A*. F, Il'iW- 
man trap flatka for thr rtcfnrry oj f’U flt^attan \ leaf druK, for etamjile is plseesl in 

the fla.sk. F, and Ixjilol with vsaler \fter roohne the fla.sk is fillfsl nearly to the nerk 
with water and ga to ao ce of K.isohne or mineral oil areaieorouslv fctirrrsl into the nurture 
iismK the metal rod atlnclieil to the rtihlier stopiier as a btirniiK n>d After M-jsaration 
enouah water is ii<Ido<l to linns the oilj later into the neck of the fla.sk. Hy raisins the 
nihlior Blopper attaihc'l to the metal rml to the imsitioii lodic.ileil in A', the oily lajrr 
eontamins insects, insect parts, rodent haira, ete , c.vii l»e ea.silj rrmov e<l fop microscopic 
examination. (Drawing hy H. H. \V irth.) 
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Alkaloids are recovered from the drug material by extraction. After purifica* 
tion with immiscible solvents the alkaloid may be determined gravimetrically, 
or volumetrically by titration of the amount of acid necessary to convert it 
into a salt. 

In a few cases, special assays for drugs containing some definite chemical 
constituent have been devised. In others where no chemical, pliysical or extrac- 
tive assay is known tlic quality is determined by a bioassaj’. 

After performing an}’ additional special tests for purity or foreign matter 
as well as for quality, the aoaly.st is able to prepare his report concerning the 
drug in relation to its conforming to the standards of the U. S. P. or N. F. 
monograph. 

The Food and Drug Administration is very’ particular concerning conditions 
under which the drugs have been produced, transported and stored. Excessive 
moisture may cause decomposition and improper protection from insect or 
rodent attack may render the drug filthy and unfit for use. The Administration 
has devised special methods for the separation and identification of manure, 
rodent feces, rodent hairs and other filth, as well as for the separation and 
identification of insects. T’ ” ’ Circular 

Xo. I, “Microanalysis ol . . i minute 

amounts are inavoidabU line ^^nd 

storage, often with the accompanying destniction of the drug. Any evidence 
of rodent damage such as rodent hairs, feces or urine is inexcusable and indi- 

' '■ • •• * -I -.tcction of the drugs. Not only is 

the innoly esthetic point of view; 
am)y renders it unfit for human 

consumption 

Insccti, in«ect parts, rodent hairs and feces may be separated from the drug 
by means of liquids of vaiying specific gra%’itics. 
on, for example, chloroform, but rodent pellets 

il oil rises to the top 
' ita may be separated 

• leans of a percolator 

13.) The recovered 

ale iiieii meuiiueu microscopically, rouu aiiu Drug Circidar No. 1 
contains several variations of these gravity separation methods applicable to 
specific ca'ics and also presents several illustrations useful m identifying insects 
and insect parts. 

The following few illustrations from the weekly reports of detentions at Uie 
Port of New York in 194r», illustrate tyi>es of frequent and common adulteration 
as well as tlio terminology used in reporting .such adulteration. 


Product 

Quantity 

Reason for tlcletilion 

Jumper berries 

no bags 

Filthy 

Cas.Nia 

113 bags 

Insect infe.sted 

Nutmegs 

47 bags 

Wormy and moldy 

Cassia oil 

10 drums 

Contains rosin and heavy metals 

Arcca nuts . 

240 bags 

Moldy 

Aconite root 

20 liags 

Excess stems 

Angelica root . 

1 7 bales 

Excess acid-insoluble ash 

C'assia oil 

0 dnims 

NotU.S. P. 

Senna leaves 

9(> bales 

Filthy— excess foreign organic 
matter 

Olive oil 

4 dniitis 

Rancid 

Orris root . . 

112 lings 

Insect liored 

Colomlxi root 

210 bags 

Wormy 

Coriander scihI 

381 bags 

Live insects 

Amyris oil . 

1 drum 

Not X. F. 
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Product 

Quantity 

Reason for detention 

Cumin seed . . 

. 312 bags 

Filthy— oil damaged 

Henbane 

172 bales 

Eg>'ptian henbane— not the offi- 
cial variety 

Safflower 

. 22 bags 

Rodent evereta 

Digitalis 

39 drums 

Filthy— excess foreign organic 
matter 

Stramonium leaves 

23 bales 

Manure and rodent filth 

Buckthorn bark 

54 bales 

NotX F. 

Cod oil 

100 drums 

Decomposed 

Aconite root 

. 6 bags 

Excess moisture 

Thyme leaves 

220 liags 

Not official variety 

Jumper berries 

88 bags 

Excess immature and discolored 
berries 

Shelled almonds 

. 122 bags 

Water damaged 

Almonds (shelled) 

47 bags 

Dirtj’— excess bitter almonds 

Ginger peelings 

57 bags 

Valuable constituent abstracted 


THE CULTIVATION OF DRUG PLANTS 

Tlie cultivation of drug plants is advantageous in that botanical 
source and purity can be controlled. Drugs of superior quality can be 
produced by breeding, control of disease, proper harvesting and drying. 
If operations are to be profitable a number of factois must be con- 
sidered, including land an<l labor costs, investments in equipment and 
the cost of fertilizers, insecticides, sec<ls or planting stock, etc. The 
production of drug plants is a horticultural process and so involves a 
knowledge of propagation, cultivation, soils ami the inaiiy factors 
affecting plant growth. Since climatic conditions vary witlcly and since 
each species has its own particular problems and habits, no more than 
a general outline of the principles involvcil can be given. It is the 
intention of the following discussion to present to the student such an 
outline so that he tn.iy have some conception of the factors involved in 
the cultivation of drug plants. 

Fropagation. — A number of plant'? can l>e grown from seed, but others are 
best propaeflted by vegetative means. 

Seeds of the lictter-kiiown >anetics of medicuinl plants are listed m the 
catalogs of numerous .....i 

can usually be obtaine 
more of these species. 

ical nainos rather tlmn ■ : 

vibility of obtaining related horticultural varieties which may jio-s^cvs \cry 
little or no medicinal value 

All seeds should be to-ted as to tlicir \iabihty ami longevity by germination 
tests. Pome seeds naturally sown at the season when they ripen will not germi- 
nate if kept until spring sowing Other sc«ls rorinire a period of dormancy. 

* *■ *-* * — ’• ’ • al methods, 

• • heinicals of 

■ • - ■ kIs involve 

•“clipping” 

the seed coat. 

Several of the meilicinal plants e.aii lie sati-fnctonly grown from ".ood sown 
in the field; with others because of climatic conditions or short summer seasons, 
sowings should be made in Fced-flats or seeil-iKitSj or in a grernbousc bendi, 
botbc<l or cold frame Wlien plants slartwl in this manner arc pLaceil in the 
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fioM w^'11 1 i.i_ * 



I'lo. 17.— Student? hand culmattnc »!'ee Unner»U% of Illnioi? Drue l‘lant Expcninci t 

Station 



I Ki. 18 — SowllintTH in creonhoU'O licnclica befor* transfer to tlie fifld fnitiTMlj of 
Illinois Drue I’Lant Ilxperiipent Station 
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hea\’j', soggy nor too coarse in texture. Before sowing, this soil should be thor- 
oughly sterilized with steam or formaldehyde. If formaldehyde is used, care 
must be taken that the soil is well aerated before sowing as formaldehyde is 
very toxic to young plants. Sphagnum moss and vermiculite are al'^o considered 
good for seedbeds. 



Fin in — Trnu>iplaruing (^codlings to th« greenhouse bench. University of Illinois Drug 
Plant Experinent Station. 



Pin. 20.— rn«pecting seedlmRs in the greenhouse bench. Universitj' of Illinois Drug Plant 
experiment Station. 

Depth of potting is governed hy the size of the seeds and the character of the 
soil As a general rule the seed should he planted at a depth about equal to 
their diameter, and should be covered more deeply in a light soil than in a heavy* 





THE CULTIVATION OF DRUG PLANTS 


59 


The amount'to be sown depends upon the RCrmination of the seed, and the 
number of plants required for, a given area of land. It is usualb’ advisable to 
sow seed in considerable evccss of the amount needed to cover unpredicted 
loss;es such as transplanting fatalities, loss from insects and disease attacks 



I'm 2V.— Hydrophonic ICst Hsiowynniuj nt|j»r ny<!vonnon\f^ offers a mean* of 
toitmE tlio nutrient factors nccosviry to planti UmivctmIj' of Illinois Drue Plant Expori* 
ment Station. 



Tm an.— Tlireiliinft oarawny rood University of lllmoii Ifrvn I'lmt UxiH>rinieiil Stntntn 


I’riiir to sowing the '(Td in the O|ion field, the voil vhotilil be «i>ecial!y pre- 
piretl by frc'hly di'kinc the phmctl field, and then niocker-liarrowine it until 
tlie soil is ns finely suIhIu ided as jiovihle. Tlie scetl is jircrerabh jilsetsi in row s 
with a vocii ilrill father than ‘•own !»>' hand. With the tirill, the depth of sowing 
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is more uniform and the soil is compacted over the seeds, thus favoring better 
germination. The distance between the rows depends upon the size of plants 
at maturity and the method of cultivation to be u<=cd. Eighteen inches to three 
feet IS the common range. 



Tin 23 — Dafnace to young plant of Uyoaeyamut wi’pcr 1>y tlie Colorado potato beetli’ 
Unjvorsity of lUmois Drug Plant nxpprimcnt Station. 



I lo. 2-1 Dusimg with ^o(e^OIlD duH to control tlio Co'orado potato beetle. University 
of Illinois Drug Plant Experiment Station. 

When the seedlings have reached a height of 1 inch or more and have pro- 
duced one or tw. ‘ ' • ■ . . rr.. • 

is a severe shod* 

IS loosened and r 
moisture which 
should therefore 
reestablish its r* 
cool, cloudy or 
chances for recovery. 
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ITie plants may be transferred into r^lar day pots, the ordinary paper 
pot, into regular flats, or placed directly into the soil of the greenhouse benches 
The regular flats are shallow* wooden boxes, 3 inches deep, 12 to 14 inches in 
t\idth and 14 to 18 inches long. The seedlings when placed in either the flats 
or greenhouse bench are spaced in rows, about 2| or 3 inches apart each way. 
When individual plants have more space they develop stocky and healthy 
overground parts and also better root fystems. These plants will be better 
* - . • • jq Ijjg 'pjjg gQjj which these plants 

eviously sterilized, and it should bo rich and of 
■ iter as that in the field to wliich they will be 

uuauy viauspiautea. 

Plants may be transferred to the field as soon as they can be safely grown out 
of doors. Some may be placed in the field at an earlier date than others because 
of their natural hardiness toward cold weather or frosts. The requirements 
and necessary care for each plant arc best determined by experience and obseri’- 
ing the growth habits of each. 

Prior to field planting, the soil roust be w'ell prepared by proper plowing 
either in the fall or spring, followed b 3 ' repeated disking and meeker-harrowing 
until all soil particles are finelj’ subdivided. If it is only a small area of about 
an acre or two, it may be properly prepared by using a roto-tiUer. If the soil 


quent in*'*’-”'’’*- — i-!-- i-— —• > ates the 

soil. A 502. 

The F Tha-^e 

barriers , . . d dusts. 

Chemicals such as arsenic or other known barmful substances cannot be used 
because they will adhere to the plant and be carried over into the drug or its 
preparations. 

Vegetative propagation consists of the production of a complete plant from 
a bud. Asexual Tcproduction of plants dmers from sexual reproduction in that 
vegetative plant parts such as stems, roots, hulb.s and Icaics arc u'ed rather 
than seeds. It is a method wherel^’ varieties may be reproduced and prc'^rxed 
indefinitely and is a process of isolating superior strains of varieties and pre- 
serving them true to type. The methods by which plants may be reproduced 
n— — . . ' r, particular process 

• the plant to be repro- 

in any b.asic re«pcct 

*u.-. . • i' , • • J 1 -. and tbo simplest method that 

T 

, which has a number of aerial 

stems or buds into separate parts each having roots and a growing point. In 
dh-ision they do not naturally break apart but may be cut or torn from the 
plant before rooting. Some parts often detach them^ehes into new plant«, 
such as bulbs and conns. ^ t t . , * - » 

I^ayerage is u«ed in the * * 

when grown from seed; t 

may be used, and also for ' • ‘ 

leaves do not root easily • - „ 
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rooting b}’ bending the stem until its tip touches the ground and then covering 
the tip with a little soil. It begins to thicken, take root and establish a new 
plant. Stems that form roots while still attached to the parent plant are called 
layers. When long shoots are alternately covered and exposed over their entire 
length the process is known as compound laj'crnge. An advantage of layerage 
IS that it does not require the clo'sc attention required by cuttings and the dis- 
advantages arc, that it is a slow and cumbersome method of prop.igation and 
injw interfere vith cultivation. 

Cuttage is the process of propagation using such plant parts as roots, rhizomes, 
tubers, stems or loaves, vhich arc cut in pieces with or without buds. These 
pieces take root and asexiially produce new plants of the same variety and 
species as the parent plant. It differs from layerage in that the parts used are 
detached from the parent plant before they have an opportunity to develop 
roots. Propagation by cuttings is a cheap, convenient and popular method to 
secure new plants. A fully developed and often stronger plant is obtained in 
less tune than vhen seed is sown, and the character of the variety is preserved 
in the new plant. 

Graftage is the art of inserting a part of one plant into another plant usually 
different but closely related, in such a way that the two will unite and continue 
to grow together The rooted plant is called the stock and the portion cut off 
IS the scion or graft. It differs from cuttage, layerage and bulb propagation in 
that the plant part expected to pioducc the top of tlic new plant i.s deprived of 
its own root system and unites with another plant that supplies this part. 
Graftage is a means of prosci^'ing and perpetuating some varieties that cannot 
be reproduced easily by other vegetative meth^s and it is also used to alter 
certain plant characters 

The reciuirements and neces'sary care toward plants produced by one of the 
above vegetative processes is the same as for any plant grown from seed. The 
same cultural practices such as transplanting and cultivation preparations are 
observed 

Factors Affecting Cultivation.— From the time the plant is placed in the field 
until It is harvested, a number of factors may favorably or unfavorably affect 
its growth Climate, soil, management of the soil, fertilizers and plant dis- 
order's are a few of the important factors to 1^ observed and considered. 

Climate.— Plant growth is definitely affected by climate All of the climatic 
factors are interrelated wdicreby an excc'^s or a deficiency in one factor may 
limit the effect of the other factors of climate. 

Conditions of temperature that arc the most favorable for growth of one 
kind of plant or for one growth process may not be most favorable for that of 
some other plant or growth process. Minimum and maximum temperatures 
that a plant w^I^ endure m.ay be much lower or higher than that which another 
will tolerate. Diffoi ent p.arts of the same plant vary greatly in the temperature 
that (hey v" - > > • • • • ’ ’"‘ion of 

maturity. '' owing 

area and lik with- 
stand at dif.^.cM. K,t giuivui. 

Classification of crop plants is based upon temperature relations and arc 
most commonly divided into temperate, subtropical and tropical zones. Tem- 
perature also regulates the lengtli of growing seasons, and indirectly influences 
the prevalence of insects, fungi, Iracterm and other parasites. It is pos.sil)lc for 
the grower to make many adjustments to tomporaturc conditions through 
various cultural practices such a< providing natural or artificial protection for 
the plants when ncccssaiy, selection of tj^pe and variet 3 ' of plant adaptable to 
the growing area, and inanj’ other thoughtful considerations beneficial to the 
plant. 

Water is the semnd c:..-., the amount of 

er to the plant, 

■ _ ’ given climatic 

‘ ■ ■ • pply by certain 
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cultural practices such as cultivation and mulching; plus principles of soil con- 
servation. 

Velocity of the wind influences evaporation of moisture from ,the soil, the 
strength of the plant, and in many cases flower fertilization. In some ca'c-* 
uind protection is necessary and is afforded by planting shelter beds or vvmd 
rovvs for the benefit of other plants. 

Plants vary in the amount and intensity of light which they require In 
certam cases light governs the amount of the principal constituent produce<l 
in the plant. Intensity of light ai ~ 

plants to flower and reproduce. ' 

.able to its light requirements am 
plied when cultivating that same plant. 

Altitude directly or indirectly affects the pre«cnce of constituents in many 
plants. Some plants grow very luxuriantly at low levels but have no medicinal 
value unless grown at high elevations Other medicinal plants arc most 
adaptable to near-sea levels. 

Soil is the product resulting from the various stages of disintegration and 
decay of rocks and plant and animal materials, in which plants can grow The 
resulting product varies widely in physical, chemical and biological charaeter- 
ht^s and consequently in its abilitj' to support plant «owth. 

Physical Condition ot the Soih—The pV®**^^* condition of the soil is deter- 
mined bj’ texture and structure. Texture refers to the size of the individual 
' ' ■ ■ ■ ‘ ' oil particles within 

groups which arc 


Coarse gravel rock . . 

Fine gravel .... 
Coarse sand .... 
Fine sand . . . 
Coarse clay or silt 
Fine clay or colloidal clay 


. more than 20 mm. 

. 20-2 mm. 

. 2-0 2 mm. 

. 0 2-0 02 mm. 

. 0.02-0 002 mm. 

. less than 0 002 mm. 


Class names such as sandy loarn, loam, silt loam and clay give some idea of 
the textural make-up and structure of soils. Each class contains v’arious pro 
pfirtions of different-sized particles. 


Sandy loam 
Loam 
Silt loam 
Clay . . 


porocity. 

Soil Fertility. — Fertility of the sod is 
manl life xvhon provided with th« 


Per cent 

Per ccnl 

Per cent 

sand 

siH 

clny 

. 75 

14 

11 

. 33 

45 

23 

5 

82 

13 

10 

45 

4.5 


• » — A 1 _!.♦ soil 

lyjam 
hilc the 
•ages in 

indication of its ability (o_ support 


(u pia»A. ^l1>> 

the fertility 


Factors afTectmc 
cnil 


‘Tganic 
amount i 
are verj- 



G4 


GENERAL CONSIDERATIONS 






the influence of nccessarj’ tillago practices to control soil erosion. The position 
of the soil, that is, its aspect and elevation affects the temperature, ^\’atcr supply, 
the composition, the soil reaction and the content of soluble matter. 

Soil Management.— Proper management of the soil is an intricate problem 
and therefore when judiciously exercised, it will favorably affect the cultivation 
of medicinal plants. The principal objects are to provide a favorable moisture 
supply; to supply sufficient nutrients for optimum growth and production; to 
add enough organic matter to offset that lost by decomposition, bj' organisms 
and by erosion, to prevent erosion; and to avoid injurious compacting of the 
soil. A good system of soil management which will satisfy these objectives 
includes five major features. The first of these is good tilth whereby plowing 
and cultivation conditions the soil physically for proper moisture, drainage 
and aeration requirements. Control of we^s is closely associated with good 
tilth. Third, plant disea-ses and insect pests are controlled by handling the 
soil in various ways. Fourth, a proper rotation of crops influences the soil 
physically, chemically and biologically. The fifth major requisite is to provide 
adequate supply of available plant nutrients by the use of good tilth practices, 
or by the application of fertilizers. 

The primary interest of sod management is to maintain soil productivity 
and to commercially produce satisfactoiy plants and plant products at a mini- 
mum cost. 

Fertilizers.— The use of fertilizers may favorably affect the production of 
vegetable drugs in quantity and quality. Sods in winch plants grow are not 
alike in fertility wiiile the plants themselves are not alike in their need for and 
use of nutrients in the .«oil. Sometimes fertilization is necessary and profitable 
but it can bo definitely unnecessarj' and unprofitable at other times. Addition 
of plant nut •• • • ' ’ ’ present 

rather than ■ ‘a com- 
mercial ferti ^ _ between 

the necessary elements of nutrition. This balance is important in order to avoid 
an under- or overstimulation of the plants. Another factor to consider when 
applying commercial fertilizers is the amount of plant nutrients consumed by 
many of the soil microorganisms 

Nitrogen, pho.«!phorus and potassium arc often referred to as the fertilizer 
elements. Other elements of lesser importance arc calcium, magnesium, sodium, 
iron, manganese, boron, copper, zinc, cobalt, moly’bdenum and aluminum. 
These are occasionally applied when certain plants by their symptoms demon- 
strate specific deficiencies of one or several of these elements. 

r '• . . r.pj-Qdmjt is a valuable fertilizer 

mi 


content of the sod 

It is best to fir«t determine the fertilizer needs and then exercise special care 
in the purchase and application of commercial fertilizers. Tlicir'misiisc will 
quickly affect plant growth. 

Plant Disorders.— Plants should be protected from all possible injurj’, in 
order to be productive. Any disorder, whether it be caused by insects, fungi, 
bacteria, \iru«es or because of some unfavorable environmental factor inca- 
pacitates a plant. In order to minimize the losses it is important to be on the 
watch for these disorders and injuries, to inuncdiafely ascertain the cause and 
apply the most efficacious remedial control measure. 
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When possible select an insecticide or a fungicide most specific for the para- 
,e. Choose such agents that will not be poisonous to humans because they 
ay be easily earned on the overground parts and found in the finished drug 
■oducts. 

Constitutional or physiological disorders due to environmental factors maj’ 

: remedied by recognizing the cause and correcting the detrimental factor or 
ctors. Many of the mechanical injuries such as bniisas tend to heal over, 


ccificaliy resistant and immune to disease Another method is to introduce 
mpetitive insects, fungi and bacteria that are harmless to plants but will 
istroy the detrimental organisms. In some cases a change m environment 
r the growing of certain plants would naturally control the attacks by plant 
‘sts because their gronth and development depends upon a limited range of 
tvironmental factors 
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THALLOPHl'TA OE THALLOPHYTES 

The thallophytes comprise about 100,000 species of algffi, fungi and 
lichens, yet relatively few are at present of cconornic importance. The 
algje are chiefly used as a source of iodine and for the mucilage that 
they contain, such as algin» carageenin and agar. A number of lichens 
yield important coloring matters used in pharmacy. Some of the fungi 
produce important medicinal agents, such as the antibiotics; others 
cause diseases in plants, animals and man. 

SCIIIZO:\IYCETES OR BACTERIA 

The bacteria have been included in the past with the fungi, but now 
are generally considered as a separate group possessing both animal 
and plant characteristics. Hence, these organisms may be regarded as 
a connecting link between plants and animals. 

Bacteria are non-chlorophyll-bearing, unicellular organisms, rarely 
more than 25 by 3.5 microns in she and may be as small as 0.5 by 0.2 
microns. They possess an abundance of nuclear material but no true 
nuclei, and generally divide by transverse fission {scUzo means to 
cleave or split; myces refers to fungus). In shape they vary from perfect 
spheres to greatly elongated rods, sometimes curved. Some rod-shaped 
species are motile by means of flagella, and some produce very resistant 
structures known as endosporcs. Of the several thousand species of 
bacteria, only a few have the power to infect animals or plants and 
thus produce disease. 

Certain biological preparations of bacteria and of molds are valuable 
as specific cures for certain diseases or in prophylaxis and diagnosis. 
The production of these preparations requires special facilities and 
special care to prevent contamination, hence their manufacture is per- 
mitted only under government license and inspection. These products 
may be classed as Vaccines, Tuberculins, Toxins, Antitoxic Serums, 
Antibacterial Senirns, Antibiotic Agents, etc. 

These preparations should be preserved at a temperature between 
2® and lO'^C, preferably at the lower limit. Tliey should be dispensed in 
the unopened glass containers in which they were placed by the manu- 
facturers. To provide for a certain d^rec of deterioration, manu- 
facturers package a product of higher potency than is stated on the 
label, and place a limiting date on the label after which the potency of 
the product is not guaranteed, , 


VACCINES 

Vaccines contain attenuated or modified viruses, killed rickettsia; or 
attenuated or killed pathogenic microorganisms (antibacterial vaccines), 
and are to be use<l as an inoculation to stimulate the production of 
(OC) 
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antibodies, and thereby an immunitj' against the disease in its more 
virulent form. The general action of \'accincs is therefore preventive 
(prophylactic). Some are used, however, as therapeutic agents. 

The attenuation of viruses, or of pathogenic bacteria, so that they 
may be injected into the animal body without danger of producing 
serious pathological conditions, may be accomplished by one of the 
following methods: passage through some species other than the animal 
for which the infection is specific (smallpox vaccine); drying at constant 
temperature (rabies vaccine, Pasteur); growth at a temperature .above 
the optimum (blackleg vaccine, anthrax vaccine); heating at a rela- 
tively high temperature (blackleg vaccine); and treatment with chem- 
icals (anthrax vaccine). 

Rabies Vaccine, Antirabic Vaccine or Pasteur Treatment (U. S. P. 
1930 to date) is an uncontaminated suspension of the attenuated, 
diluted, dried or dead, fi.xed virus of rabies. The virus is contained in 
the tissue of the central nervous system of an animal suffering from 
fixed virus rabies infection. 

This vaccine is solely for pre%’entinc development of rabies m persons bitten 
by an animal supposed or known to be rabid, and to be effective it should be 
administered a« soon as possible after the wound has been inflicted. With the 
living vaccine, ... 
so until the lasi 

up to a total of . * 

tho patient against the disease 

Smallpox Vaccine, Glycerinated Vaccine Virus, Jennerian Vaccine 
(U. S. P. 1916 to date) consists of a gljccrinated suspension of the 
vesicles of vaccinia or cowtiox wliich liave been obtained from liealthy 
vaccinatefl animals of the bovine species. The vesicles must be removed 
and the vaccine must be prepared under aseptic conditions. 

The vesicles must be removed from the animal at the time of maxi- 
mum potency, thoroughly trituratcxl and made into a smooth suspension 
with .an aqueous solution of glycerin. This solution shall not be acid 
to bromcrosol purple T.S. and not distinctly alkaline to phenol red T.S. 

Smallpox vaccine is lucd as a prophylactic before infection with smallpox 
occurs. A ven’ small quantity of the \nccinc is inoculated into the scarified 
skin and a mild form of the di«ca«c results. 

The immunity thus acquired is actisc and is usually of long duration, hut it 
gradually diminishes. Seven years may las taken as the average period of 
fairly complete protection; then rcvaccination should bo made. 

Yellow Fever Vaccine (t*. S. P. 1917 to cl.itc) consists of a living 
culture of an attcmintixl strain of xcllow fever virus, scicctixl for higli 
nntigciiic ncti\ity and safety. It is prepare*! In eultiiriiig the virii.s in 
the living cinl)r\o of the ilomesfie hwl (CSallu.t dnmcsticu.^). The result- 
ing culture after appropriate proce-.siiig b distributed in suitable *[iian- 
tities into ampules and *Irie*l from the frozen state, after mIucIi the 
ampules are lille*! with dry iiitrogrii ami heniictically se.ilod. The 
vaccine is relndrattsl inniuslrately before use. Yellow fever vaccine 
shall not rontnin limnaii sprum bee.uisc of a certain icterogcnic factor 
it contains. 
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Millions of American militarj' ticrhonncl have Ijcoh protected from yellow 
fever by this vaccine, which is hiKlily satisfactory. 

Influenza Virus Vaccine, Types A and B, arc made from concentrated vims 
in allantoic fluid, rendered non-infccth'c by tlic addition of formaldehyde in 
1 to 5000 dilution and piven subcutaneously in a sinclc dose of 1 cc. 

_^_The vaccine tested in human subjects provided protection to approximately 
75 per cent of those vaccinatorl. The duration of immunity is not fully estab- 
lished, and a repeat dose of 1 cc. at three-month intervals durinp the influenza 
season is supposted. 

Encephalitis Vaccine, Herpes “F" Strain (Formalin-killed). —Txivaditi and 
Ilarvier isolated from patients bu .... . 

herpes virus which was capable o • ■ “ -er, 

the ctiolop_v of tlic disease is iioty 

This Vaccine is recommended as an aid in the treatment of both the acute 
and chronic stapes of encephalitis. 

Encephalitis Vaccine, Japanese Type B, is a formalin-inactivated vaccine 
prepared from the vims prown on the allautoif! of the dcvclopinp chick cmbrj'o. 
A considerable amount of this vaccine was used to immunize members of the 
United States armed forces. 

Equine Encephalomyelitis Vaccine, Eastern Strain and Western Strain, arc 
prepared from formalized chick-embryo cultures and arc recommended for the 
immunization of horses and humans. 

Bacterial vaccines or bacterins consist of dead specific bacteria. Sus- 
pensions of young, living cultnrc.s arc killed cliemically or by the applica- 
tion of moist lieat at a temperature slightly nliove tlicir tliermal death- 
point. Wright and Douglas first advancc<l the theory of opsonic action 
and suggested that the stibcutancous injection of a given species of 
dead bacteria conferred to the treated individual greater opsonic activity 
towards the species of organism in question. An opsonin is apparently 
an antibody in the serum acting upon tlie invading organisms so as 
to prepare them for more ready inge.stiou hy the plingocytes. Otlier 
antibodies also may have a part in tlic iiniminity induced by the injec- 
tion of these dead organisms. 

Bacterial vaccines may be auto^'enoas, that i'., prepared from a culture of 
the .specific organism isolated from the patient in que«ition; or may be stock 
vacemes prepared from specific organisms that have been cultured in the 
laboratory for some time 

Some of the more common stock v.accinesare the following: Typhoid, Typhoid- 
raratyphoi^ Cholera, Plague, Acne Combined: Catarrlmlis Combined (Ites- 
piraforj'); CoH Combined influnuza Combined; 

Pertussis (Sauer); Pertussis pus Combined; 

Staphylococcus; Staphylococc • ' treptoccus Ery- 

sipelatus and Bacillus Prodig * ■ . Strciitococcus- 

Staphylococcus, Undulant Fever 

A number of bacterial vaccines also are prepared for veterinary use. 

Tsrhoid Vaccine, Typhoid Bactenal Vaccine, Typhoid Prophylactic, 
or Entenc Vaccine (U S. P. 1936 to date) is a sterile suspension in isotonic 
sodium chloride solution or other suitable diluent of killed typhoid 
bacilli. The vaccine shall contain in each cubic centimeter at least 
1,000 million typhoid organisms. 

Typhoid vaccine is u^d largely as a prophylactic inoculation to actively 
immunize against typhoid fever. Three doses are given subcutaneously witli 



SCHIZOMYCETES OR BACTERIA 


69 


an interval of about one neek between succcssito doses; the first dose is 0 5 cc., 
and the following doses each 1 cc. 

Typhoid and Paratyphoid Vaccine, Typhoid Combined Vaccine, or 
Mixed Enteric Vaccine (U. S. P. 1936 to date) is a suspension in isotonic 
sodium chloride solution or other suitable diluent of killed typhoid 
bacilli (Eberthella typkosa) and killed paratyphoid “A” bacilli {Salmon- 
ella paratyphi) and killed paratyphoid “B” bacilli (Salmonella schott- 
viullcri). The vaccine shall contain, in each cubic centimeter, at least 
1,000 million tjphoid organisms and at least 250 million cacli of the 
paratyphoid organisms. 

Tlie uses and the doses are the same as for typhoid vaccine. 

Cholera Vaccine, Cholera Bacterial Vaccine, or Cholera Prophylactic 
Vaccine (U. S. P. 1946 to date) is a sterile suspension in isotonic soflium 
chloride solution or other suitable diluent, of killed cholera vibrios 
{Vibrio comma) of strains selected for high antigenic cfllciency. The 
vaccine shall contain, in each cubic centimeter, at least 8,000 million 
cholera organisms 

Two subcutaneous injections of cholera vaccine arc given with an inler\al 
of seven to ten days bet\\ccn the injections The first do«e is 0 5 cc. and the 
second dose is 1 cc. 

Wliilc statistically the results reported on cholera vaccination le.ase mucli 
to be desired, it is con«i(lcrcd sufficiently protective to assure cnougli reduction 
n morbidity and mortality from cholera to warrant its use. 

Plague Vaccine, Plague Bacterial Vaccine, or Plague Prophylactic 
Vaccine (U S. P. 1946 to date) is a sterile suspension in isotonic sodium 
chloride solution or otiicr suitable diluent, of killed plague bacilli {Pas- 
ieurcUa pesiis) of a strain sclectc<l for high antigenic efficiency. Plague 
vaccine shall contain, in each cubic centimeter, at least 2,000 million 
plague organisms. 

Two subcutineous do«cs arc given with an intorral of ten daj’.s between 
the two do«es. The first dose 1*1 0 5 cc and the second dose is 1 cc. 

Tlie re-ults of vaccin.'ition against plague have not been ea'.y to e\alii.Ttc 
bccau<!c of the difficulties in obtaining reliable statistics Prob.'ibly both the 
.atLack rate and the death rate iiiaj Iw rcihicod by vaccination. 

Tlie IlichdtsuE form n rather arbitrary group of microorganisms w bicb 
inbabit the tissues of insects (ArthropiKls); thca n\c and multiply only 
within the cytoplasm of living cells. 

Exanthematic Typhus Vaccine (Ik S. I*. 1917 to date) is a sterile 
suspension of the killed organisms of a strain or strains of epidemic 
t\ plins rickftt.sia {R. proivttzcki) scIeeUi! for antigenic enicieney. 

The rickettsial organiMiis arc oblamcd bj culturing in the >olk sae mem- 
brane of the dcvelopmg cluck rmbrjo (Cox Method) Tlic initial ^a^^matlon 
con'^ists of three injection*, of 1 cc. each, adimiii’-tcrcd lulraciitaneou'ly with 
intervals of from se\en to ten d.a\« I»ctwren injection'. The jimjilnlactie M's* 
of tyiilius vaccine m t\ i)hii'-mfi*ctetl cfuintries licheveil to Ikj of \ahte m 
preventing the di'oa's* 

Rockj Mountain Spotted Fever Vaccine is n phenol-k.il!e<I of 

ricketLsia jirep.mMl from the tissues of Rocky Mountain wood ticks, or (he 
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^ *’ 3'olk sac, infected with Rickettsia rickeltsii 

protective value is definite but the degree 

Immunogens.— Immunogens are prepared by extracting live organ- 
isms with physiological salt solution immediately on removal ^om the 
culture medium on which they have grown. Therefore, they consist 
mainly of products derived from the ectoplasm of the bacterial cells 
and are specific in their action. 

When immunogens are compared by laboratory tests with other 
antigens, the antibod^’^ content of the serum of animals immunized 
with immunogens always shows the highest antigenic titration. 

Immunogens can be used for the same ebss of cases as bacterial vaccines 
and clinical results show there are more rapid and intense antigenic effect ' 
from them than from bacterial TOCcines and they can be safely administered 
and well tolerated by the patients. 

More commonly used immunogens are. Catarrhalis Combined; VanCott’s 
Immunogen Combined, Innuenza-Pnciimonia Combined; Pertussis; Pneumo- 
coccus; Staphylococcus; Streptococcus Combined; Streptococcus (Arthritis), 

Bacteriophage.— In 1915 Twort reported a curious degenerative change 
that he observed during his work witli gIyce^in.atc^i calf vaccinia. In 
1910-17 d’Herelle published his first work on the lytic principles of 
filtrates of broth cultures from feces of dysentery patients. d’lTerelle 
named the principle responsible for the lytic action, “Bacteriophage.” 
It is widely accepted that both Twort and d’llerclle described the 
same phenomenon. 

d’Herelle has described the lytic principle as a living, ultra-micro- 
scopic organism p<arasitic upon bacteria, a complete dissolution of the 
bacterial cell taking place. Studies using the electron microscope have 
shown some phages to possess rounded and others cubical forms. Some 
of these organisms apparently have a flagellum. Bacteriophage can be 
propagated through an unlimited series of bacterial cultures provided 
they are young, actively multiplying ami susceptible. The phenomenon 
of bacteriophage is twofold— a <lissolution of the bacterial cell takes 
place and in the course of this the bacteriophage principle reproduces 
itself. 

Bacteriophage may be isolated from several different sources. It 
has been shown to be present in the intestinal contents of normal man 
and animals, in the blood, urine and pus of those who are convalescents 
from bacterial infections, and in sewage water. It is also occasionally 
found in old laboratory cultures. 

Bacteriophage is not, as a rule, strictly’ specific for a given species 
: * " - ’linst closely 

■ It has been 

■ ■ • ■ he antigenic 

structure of the bacteria. 

Bacteriophage as such cannot be isolated in a pure form. It will 
pass through porcelain filters and ultrafiltcns, thus it can he obtained 
in the broth filtrate, free of bacteria. 
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Since ’ ' • ’ ’ • ’ . susceptible bac- 
teria in ’• IS directly involved 

in recov nieal reports of bac- 

teriophage therapy indicates that it is very useful in staphylococcus, strepto- 
coccus and non-specific urinary infections and to a certain extent m enteric 
infections. 

The principal commercial forms are as follows: Staph-bacteriophage, Strept- 
bactenophage, Coli bacteriophage, Staph-coh bacteriophage. 

TUBERCULINS 

Tuberculins are preparations made in a number of ways from the 
human and bovine strains of the tubercle bacillus and are used both 
in diagnosis and treatment. The active substance of the tuberculin, 
which is apparently an albuminous derivative insoluble in alcohol, is 
elaborated by the organisms during their multiplication. In human, 
as well as in veterinary practice, tuberculin ma 3 - be applied as a diag- 
nostic agent to determine whether the person or animal is or has been 
infected with mj-cobacterium. The tuberculin ma^' be applied bj' intra- 
cutaneous injection, by rubbing into the scarified skin, bj’ dropping into 
the ej’e, or bj’ other metliods. In each case a marked redness or inflam- 
mation indicates a positive reaction. 

Tuberculin must be capable of effecting a general and local response 
in tuberculous guinea-pigs. 

Tuberculin is used mostly as a diagnostic agent, but also sometimes 
as a curative agent. Average dose, by intracutaneous injection, 0.001 cc. 

TOXINS, TOXOIDS AND VENINS 

Toxins are antigens that have the power of stimulating certain cells 
of the animal body to produce antitoxins. 

Endotoxins are present in the bacterial vaccines (page CG) and refer to 
toxins which do not diffuse out of the intact bacterial cells. 

Endotoxins are soluble toxins and dilTuse out of the intact bacterial 
cells. To produce commcrciel axotoxins, the highly virulent organisms 
are cultured in bouillon and killed with an antiseptic; the product is 
then filtered to produce the dead organisms and standardized upon a 
suitable animal for the minimum lethal do.se. As commercial toxins are 
essential for the production of antitoxins, at least as manj’ are produced 
as there are antitoxins (see pages 7-1 to 70). 

Some plants al«o jirodiice toxins (ricin, abriit, etc), though thc'-e are of the 
endotoxic tx’pe. 

Old Tuberculin, Tuberculin-Koch, Concentrated Tuberculin, Crude 
Tuberculin (U. S. P. 19.3G to date) is n sterile solution in a special liquid 
culture intxlium of the soluble pnxhicts of growth of the tubercle bacillus 
{Mycohadcrium fiiherculo&is), and should contain about ,">0 per cent of 
gkveerin. 

Purified Protein Derivative of Tuberculin (U. S. P. 1917 to date) 
is a sterile soluble product of the growth of tlic tubercle bacillus (Myco- 
baderiwn tuberculuvs) prcp.ired in a sfiecial lujuul medium free from 
protein. 

As an asent for the diagnosis of fulKTCulo'is it ba« the di-itinct ndvanhsKo of 
being a prnctic.ally pure specific tubercle protein, and free from rc'idu.sl con- 
.Ktitucnts of the synthetic indium m which the product is develojxxl. 
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chick embryo type prepared from the yolk sac, infected with Rickettsia rickeltsii 
{Dermacentroxenus rickettsii). The protective value is definite but the degree 
of protection varies with individuals. 

Immunogens.— Immunogens are prepared by extracting live organ- 
isms with physiological salt solution immediately on removal ^oin the 
culture medium on which they have grown. Therefore, they consist 
mainly of products derived from the ectoplasm of the bacterial cells 
and are specific in their action. 

When immunogens are compared by laboratory tests with other 
antigens, the antibody content of tlie serum of animals immunized 
with immunogens always shows the highest antigenic titration. 

Immunogens can be used for the same class of casc.s as bacterial vaccines 
and clinical results show there are more rapid and intense antigenic effect 
from them than from bacterial vaccines and they can be safely administered 
and well tolerated b}’ the patients. 

More commonly used immunogens are* Catarrhalls Combined; VanCott's 
Immunogen Combined, Influenza-Pneumonia Combined; Pertussis; Pneumo- 
coccus; Staphylococcus, Streptococcus Combined; Streptococcus (Arthritis). 

Bacteriophage,— In 19l5Twort reported a curious degenerative change 
that he observed during his work witli glycerinnted calf vaccinia. In 
1916-17 d’Herelle published Ins first work on tlie lytic principles of 
filtrates of broth cultures from feces of dysentery patients, d'llcrclle 
named the principle responsible for the lytic action, “Bacteriopliage.” 
It is widely accepted that both Twort and dTIerelle described the 
same phenomenon. 

d’Herelle has described the lytic principle ns a living, ultra-micro- 
scopic organism parasitic upon bacteria, a complete dissolution of the 
bacterial cell taking place. Studies using the electron microscope have 
shown some phages to possess rounded and others cubical forms. Some 
of these organisms apparently have a flagellum. Bacteriophage can be 
propagated through an unlimited series of bacterial cultures provided 
they are young, actively multiplying and susceptible. The phenomenon 
of bacteriophage is twofold— a dissolution of the bacterial cell takes 
place and in the course of this the bacteriophage principle reproduces 
itself. 

Bacteriophage may be isolated from several different sources. It 
has been shown to be present in the intestinal contents of normal man 
and animals, in the blood, urine and pus of those who are convalescents 
from bacterial infections, and in sewage water. It is also occasionally 
found in old laboratory cultures. 

Bacteriophage is not, as a rule, strictly specific for a given species 

* '* ”•• • I* ♦ ... rainst closely 

■ It has been 

snuwn uy dui ncL uiai pnage specibcity is associated witii the antigenic 
structure of the bacteria. 

Bacteriophage as such cannot be isolated in a pure form. It will 
pass through porcelain filters and ultrafilters, thus it can be obtained 
in the broth filtrate, free of bacteria. 
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Since bacteriophage brings about complete dis'jolution of susceptible bac- 
teria in the test-tube, d’Herelle believes that bacteriophagy is directly involved 
in recovery from infectious 'diseases. A re\'iew of the clinical reports of bac- 
teriophage therapy indicates that it is very useful in staphylococcus, strepto- 
coccus and non-specific urinary infections and to a certain extent in enteric 
infections. 

The principal commercial forms are as follows Staph-bacteriophage, Strept- 
bacteriophage, Coli bacteriophage, Stapli-coli bacteriophage 

TtJBERClJLlNS 

Tuberculins are preparations made in a number of uays from the 
human and bovine strains of the tubercle bacillus and are used both 
in diagnosis and treatment. The active substance of the tuberculin, 
which is apparently an albuminous derivative insoluble in alcohol, is 
elaborated by the organisms during their multiplication. In human, 
as well as in veterinary practice, tuherculin may be applied as a diag- 
nostic agent to determine whether the person or animal is or has been 
infected with mycobacterium. The tuberculin may be applied by intra- 
cutaneous injection, by rubbing into the scarified skin, by dropping into 
the eye, or by other methods. In each case a markctl reilness or inflam- 
mation indicates a positive reaction. 

'l\iberculin must be capable of effecting a general and local response 
in tuberculous guinea-pigs. 

Tuberculin is used mostly as a diagnostic agent, but also sometimes 
ns a curative agent. Average dose, by intracutanoous injection, 0,001 cc. 

TOXINS. TOXOIDS AND VENINS 

Toxins ore antigens tliat have the power of stimulating certain cells 
of the animal body to produce antitoxins. 

Endotoxins are present in the bacteria! vaccines (page CC) and refer to 
toxins which do not diffuse out of the intact bacterial cells. 

Endotoxins are soluble toxins and diffuse out of the intact bacterial 
cells. To pro<Iuce commercicl exotoxins, the highly vinilent organisms 
are cultured in bouillon and killed with an antiseptic; tlie product is 
then filtered to produce the dead organisms and standardizctl upon a 
suitable animal for the minimum Ictlial <lo>?c As commercial toxins are 
essential for the production of antitoxins, at least as many arc produced 
as there are antitoxins (see pages 74 to 70) 

f'omc pUnts abo prcxluce toxins (ricin, nbrin, etc ), tliniigh tlie«e are of tlie 
cndotoxic tj'pc. 

Old Tuberculin, Tuberculin-Koch, Concentrated Tuberculin, Crude 
Tuberculin (U. S. P. IflCO to date) is a sterile solution in a special liquid 
culture inciliiim of the soluble products of growth of the tubercle liacillus 
{Mycchnctcrhm tuhcTCulosis), nnd should contain about 50 per cent of 
glycerin. 

Purified Protein Derivative of Tuberculin (U. S. P. 1017 to date) 
is a sterile soluble pnxluct of the growth of the tubercle bacillus (.l/yco 
Ixicictluiu tuherculosb) prcp.irisl in a special llqui<l nitsliiim free from 
protein. 

As an BRcnt for the diacnosisof tuberculosis it has the distinct advatif.site of 
boing a practically imre •peciGc tubercle protein, nixl free from rc-idiial con- 
fctituonts of the .«j'"nt(ictic mcilium in which the pnxlnct is dc\o!oi>«xl. 
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To produce coiiuncrcial Exotoxins, the liiphly virulcjit organisms are 
cultured in bouillon and killed with an antiseptic; the product is then 
filtered to remove the dead organisms and standardized upon a suitable 
animal for the minimum lethal dose. This dose is the smallest amount 
of the toxin that will cause the death of a guinca-i)ig (weighing between 
250^and 2S0 gm.) within ninety-six hours after subcutaneous admin- 
istration. As commercial toxins arc essential for the production of 
antitoxins, at least as many are produced as there arc antitoxins (see 
pages 74 to 70). 

Toxoids are modified toxins in which the toxic powers are greatly 
reduced, but the ability to induce active iminimity remains. 

Venins are similar to exotoxins, but arc produced by animals (snakes, 
toads, scorpions, etc.). 

Snake Venins arc obtaine<l by irritating poisonous snakes, held facing 
a sheet of paper tied over a conical glass container. The snake “strikes” 
the paper, which is penetrated by its fangs, and the semi-liquid “poison” 
is ejected into the glass container or retained on the inner side of the 
paper. Mixtures of venins from the jMMsonous snakes of a locality, 
country or continent are preparc<l and used for the preparation of 
polyvalent antivenins. 

The Fer-de-Lance Venom Solution IS *• ’ ‘ 

tion to bleeding area*!. Tlie Moccasin Ve 
hypodermically for the control of certai 

Poisonous f-nakes of North America include rnttlc«nakc.'5, coral sn.akes, copper- 
heads and i\ater moccasins; tlio«e of Central and South America include the 
bushmaster, Fer-do-lancc, tropical rattlers and palm vijicrs; those of Africa 
include the boomslang, cobras, mambas, puff adder and gaboon viper; tho«e of 
India include the cobras, kraits and sea snakes of the Indian Ocean. 

Diagnostic Diphtheria Toxin, Schick Test Toxin (U. S. P. 1030 to 
date) is a sterile solution of the toxic products of growth of the diphtheria 
bacillus {Corynehacterium diphlhcrix). 

This toxin is used to determine the antitoxic power of the patient.^ If the 
patient pos.sesses a fair degree of immunity against diphtherial infection, the 
toxin used will cause no irritation or redness, for its toxic powers have been 
overcome by the antitoxin present in the scrum or plasma of the patient.^ If 


Scarlet Fever Streptococcus Toxin, Dick Test Toxin (U. S. P. 1930 
to date) is a sterile solution in a medium containing not more than 
1 per cent of peptone but no meat extractives, of certain products, 
including a soluble toxin, resulting from the grox^lh in the broth of 
suitable strains of hemolytic streptococci (Streptococcus scarlatinx). 

The potency of the toxin shall be expressed in terms of the skin test 
dose, which is the smallest quantity of toxin, injected intracutaneously, 
that will give positive reactions in any person susceptible to scarlet 
fever, and negative reactions in any person immune to scarlet fever. 
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Average intracutaneou'5 dose for dettnnining susceptibility (Dick Test) is 
0 1 cc. of the dilution, representing one skin test dose; for prophylactic use 
graded hypodermic doses are g]\en at proper intervals until a negative Dick 
Test is obtained. 

Diphtheria Toxoid, Diphtheria Anatoxin or Anatoxin-Ramon (U. S. P. 
193(3 to date) is a sterile aqueous solution of the products of growth of 
the diphtheria bacillus (Corynebacterium dipktherix) so modified by 
special treatment as to have lost the abUity to cause toxic effects in 
guinea-pigs but retaining the property of inducing active immunity. 
The toxicity of diphtheria toxoid shall be so low that five times the 
dose for the adult human doei, not cause either local or general sj'mptoms 
of diphtheria poisoning m a guinea-pig within thirty days after its injec- 
tion into the animal. The antigenic v'ahie shall be such that the initial 
dose for humans shall protect at least 80 per cent of guinea-pigs, six 
weeks after injection, against five minimum lethal doses each of diph- 
theria test toxin. 

Diphtheria toxoid, when administered subcutaneously, acts as an antigen, 

’ ' >’ f *' ... iroduce antitoxin, thus immunizing 

hypodermic, for active immuniza- 
the label), to be repeated tvice at 
intervals of approximately three weeks between injections 

Alum-precipitated Diphtheria Toxoid (U. S. P. 1942 to date) is a 
sterile suspension of diphtheria toxoid precipitated with alum from tlie 
solution in which the products of growth of the diphtheria bacillus 
(Corynebacieririm diphthenx) have developed and have been so modified 
by special treatment as to have lost the ability to cause toxic effects in 
guinea-pigs, but retaining tlvc property of inducing active immunity. 

After injection, alum-prccipitatcd toxoid is slowly absorbed, thus acting 

’ • m of the body. 

• patients reac- 
cc. each with 

.m interval of one week 

Tetanus Toxoid (U S. P. 1942 to date) is a sterile solution of the 
products of growth of the tetanus bacillus {Clostridium tetani), so modi- 
fied by special treatment as to have lost the ability to cause to.xic effects 
in guinea-pigs, but retaining the property of inducing active immunity. 

Average prophjd.'ictic do®c: 0 5 cc or 1 cc. to be rejxxvtcd at an interval of 
approximatflj' three vvccks- 

Alum-precipitated Tetanus Toxoid, Refined Tetanus Toxoid (P. S. P. 
1942 to date) is a sterile snsjH*nsioii of tetanus toxoid, precijiitatcHl witJi 
alum from a solution in winch the proflucts of growth of the tetanus 
bacillus (Clostridium ictaiii) have dcvcloptsl and have been so modified 
by special treatment as to have lost the ability to cause toxic effects 
in guinca-i)igs but retaining the projicrty of imhieing active iininunity. 

Average do^.e* liypodoriiiic for active iiimiitnizstion, 1 cc. (or 0..'j cc.), to be 
rcjwafed once with an interval of four to six weeks. 
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ANTITOXINS AND ANTIVENINS 

Antitoxins or Antitoxic Serums arc prepared from the blood of horses 
which have been immunized by repeatetl injections of specific bacterial 
toxins. The toxin, in constantly increasing doses, induces tlie forma- 
tion of antitoxin in great excess which appears in the blood serum of 
the injected animal. Tlie animal is hied, tlie clot permitted to form and 
the clear supernatant serum separated for use, or the globulins bearing 
the antitoxic substance arc “salted out.” Antitoxins in the dried globu- 
lins can be preserved indefinitely. 

The following commercial antitoxins arc produced: Diphtheria, Tetanus 
Gas Gangrene (Perfringens)^ Botulinus. Sc.arlet Fever. 

Antivenina are prepared m the same manner as antitoxins and possess the 
same general characteristics. North American, South American and African 
polyvalent antivenins and several univalent forms are commercially produced. 

Diphtheria Antitoxin, Purified Antidiphtheric Serum, or Antidiphtheric 
Globulins (U. S. P. 1005 to date) is a sterile solution of antitoxic sub- 
stances obtained from the blood scrum or plasma of a healthy animal 
which has been immunized against diphtheria toxin. 

After the serum or plasma from the immunized animal has been 
collected, the antitoxin-bearing globulins are separated from the otlier 
constituents of tlie serum or plasma and dissolved in freshly distilled 
water. Sodium chloride and a preservative are then added and the 
solution is filtered througli a bactcria-excluding filter. Diphtheria anti- 
toxin has a potency of not (ess than 500 antitoxic units per cubic centi- 
meter. 

The antitoxic unit is the amount of diphtheria antitoxin necessary 
to prevent the death of a guinea-pig, weighing between 250 and 280 gm. 
when injected with 100 minimum lethal doses of the same lot of toxin 
used to stimulate the production of the antitoxin. Average therapeutic 
dose by parenteral injection, 20,000 units; prophylactic dose, 1,000 units. 

Antitoxins and antivenins give n valuable passive immunity when injected 


from the coagulated blood of a horse, immunized through the inoculation ol 
diphtheria toxin The therapeutic dose was 3,000 units and the prophylactic 
dose 500 units. This preparation has been deleted and is no longer used. Sensi- 
tization of patients to horse-serum proteins, which frequently occurred, gave 
rise to serious complications. 

Dried Diphtheria Antitoxin of U. S. P. 1916 to 1926 was obtained by the 

■ r . . • - 'toxin in a vacuum 

,'er it a current of 
was 10,000 units 
I deleted from the 

1 laigeij utcttubc Ol uiB uluivuiiy expei'iejiccu by physicians m 

preparing suitable solutions of the dried serum without contamination with air- 
borne bacteria. 
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Scarlet Fever Streptococcus Antitoxin, Scarlet Fever Antitoxin or 
Anti-Scarlet Fever Globulins (U. S. P. 1936 to date) is a sterile solution 
of antitoxic substances obtained from the blood serum or plasma of a 
healthy animal which has been immunized apainst the toxin produced 
by the streptococcus regarded as causative of scarlet fever. The potency 
of this antitoxin is not less than 400 antitoxic units per cubic centimeter. 
Average therapeutic dose by parenteral injection, 6,000 units; prophy- 
lactic dose, 2,000 units. The diagnostic dose for aid in determining the 
nature of a rash (Schultz-Charlton Test), intracutaneous into erythem- 
atous eruptions, is not to exceed 0.2 cc. 

Tetanus Antitoxin, Purified Antitetanic Serum, Antitetanic Globulins 
(U. S. P. 1916 to date) is a sterile solution of antitoxic substances 
obtained from the blood serum or plasma of a healthy animal which 
has been immunized against tetanus toxin. It has a potency of not less 
than 400 antitoxic units per cubic centimeter. The method of prepara- 
tion is the same as for diphtheria antitoxin. Average therapeutic dose 
by parenteral injection is 20,000 units; prophylactic dose is 1,500 units. 

Tetanus Antitoxin (U S P. 1916 to 1926) was a fluid, having a potency of 
not less than 100 units per cubic centimeter, separated from the coagulated 
blood of the horse or other large domestic animal, ^^hjch has been properly 
immunized against tetanus toxin The average therapeutic dose was 10,000 
units, ami the prophylactic dose l.fiOO units. This preparation is no longer used 
because of the possibility of sensitization of the j>atient to horse «erum. 

Dried Tetanus Antitoxin (U S. P 1916 to 1926), prepared in the same manner 
as Dried Diphtheria Antitoxin, has been discontimiw in medical practice because 
of the danger of bacterial contamination in the preparation for injection. 

Tetanus and^Qas Gangrene Antitoxin (U. S. P. 1947 to date) is a 
sterile solution of antitoxic substances obtained from the blood of 
healthy animals immunized against the toxins of Clositidtian ietani ami 
C. perfrin^cns and C sepitcum Each package contains, not less than 
1,500 units of tetanus antitoxin ami not less than 2,000 units of each of 
tile other component antitoxins. The average jiarcnteral dose us a 
prophylactic is the contents of one or more packages. 

Bivalent Gas Gangrene Antitoxin (U. S. P. 1917 to date) is a sterile 
solution of antitoxic substances obtainerl from the blood of healthy 
animals, which have been irainiinizetl against Cloitridium pcrfnngens 
and Ch^fndlum scpiicum toxins. Each package of bivalent gas gangrene 
antitoxin shall contain not less than 10,000 antitoxic units of each of 
the component antitoxins. 

Trivalent Gas Gangrene Antitoxin (U. S. P. 1917 to date) is a sterile 
solution of antitoxic substances obtained from the blooil of healthy 
animals whieli have been iminiiiii/ixl against the toxins of Cloilriditm 
prrfrhigcn^. Cloiiridiiim scpiicum and ClMtridinm ndcmaltcns (Xo\ 7 .-i). 
Kacli package of trivalent gas gangrene antitoxin shall eontain not less 
than lO.(KK) units of Clnslridium jicrfringcns and Clostridium scpiicum 
antitoxiiiv, and 1,50(1 units of Clodridium ordcmnticus (Novyi) antitoxin. 

Pentavalent Gas Gangrene Antitoxin (U. S. P. 1917 to date) is a 
sterile solution of antitoxic siilrstaiices obtaineil from the blood of 
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healthy animals which have heen immunized against the toxins of 
Clostndinvi pcrfnngens, Clostridium scpticum, Clostridium adematiens 
(Ko\'j’i), Cfosfndtnja hifermentaiis (Sordelli), and Clostridium hisfolyti- 
citm. Each package of pentavalcnt gas gangrene antitoxin shall contain 
not less than 10,000 units each of Clostridium perfringens and Clostridium 
septicum antitoxins, 3,000 units of Clostridium histolyticum antitoxin, 
and 1,500 units each of Clostridhnn oedematiens (Xovyi) and Clostridium 
hifermentans (Sordelli) antitoxins. 

The several admixtures of gas gangrene antitoxins are designed for use in 
varying degrees of gas gangrene infection. Tlie average do'^c, parenteral, thera- 
peutic, or prophylactic, of any of these mixtures is the contents of one or more 
packages as the initial dose, 

Antivenina have boon prepared for use in many parts of the world. Kotth 
American Anti-Snake-Bite Serum is a purified and concentrated scrum globulin 
obtained from the blood of horses which have been immunized with snake 
venoms of North American snakes. This preparation uill act as an antidote 
for the poisons of the copiiorhcad, cotton mouth moccasin and the rattlesnakes. 

Tropical American Anti-Snake-Bite Serum (Botlirops antivenin) is prepared 
from and effective agam«t venoms of the principal poisonous snakes of the 
genus Bolhrops, especially li. nlrox (the Fcr-de-lancc). 

Antivenin Cascabel or Tropical Battler Anti-Snake-Bite Serum is prepared 
from and effective against the venom of the tropical rattler. 

ANTIBACTERIAL SERUMS 

Antibacterial serums correspond to antitoxins and antivenins, except 
that their production in animals is stimulated by endotoxins rather 
than exotoxins. Therefore injections of the bacterial cells, as found 
in vaccines or bacterial vaccines, arc required. The destruction of the 
injected cells by the pliagocytcs tends to liberate in the blood stream 
several antigens which stimulate the production of several corresponding 
antibodies. The antibody complex in antibacterial serums is not very 
well known. 

The prophylactic and curative effects of antibacterial serums arc not a*! 
pronounced and definite as m the case of antitoxins and antivenins. 

Some of the better known commercial antibacterial serums are the follon- 
ing Anti-anthrax, Antidyscntcric, Antimeningococcic, Antipneumococcic, Anti- 
streptococcic, Antiplaguc (Yersin’g Scrum) and many polyvalent serums. 

Antimeningococcic Serum, Meningitis Serum (U. S. P. 1936 to 1947; 
N. F. 1947 to date) is obtaincrl from the blood of an animal immunized 
with cultures of the several types of meningococci {Neisseria in/ro- 
celluJaris) which prevail in the Unit«l States. Average therapeutic 
dose by parenteral injection, 20 cc. 

Antipneumococcic Serum, Rneumonia Serum — Type Specific (U. S, I*. 
1936 to 1047; N. F. 1947 to date) is obtained from the blood of an 
animal which has been immunized with cultures of a pneumococcus 
( Diplococcus jmeumonix) of one of the types for which a serum has 
heen prepared. A\-erage therapeutic dose by parenteral injection, 

20,000 to 100,000 units. 
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HtTMAN SERUMS AND GLOBULINS 

Human Serums and Globulins containing antibodies arc useful in 
treating certain diseases for which they are recommended. 

Human Immune Globulin, Measles Prophylactic or Placental Extract 
(U. S. P. 1942 to date) is a sterile solution of antibodies obtainefl from 
the placental blood and tlie placenta? expelled by liealtlij’ u'omen. 

This serum is efficacious in preventing or modifying tlie attack of 
measles in exposed, susceptible subjects. Tlic preventive close ranges 
from 2 cc. to 4 cc. The dose for modifying the disease after its develop- 
ment is from 3 cc. to 10 cc. depending on the stage of the attack at the 
time of administration. 

Human Measles Immune Serum, Measles Convalescent Serum (P. S. 
P. 1942 to 1947; N. F. 1947 to date) is sterile serum obtained from the 
blood of a healthy human who has survi\-ed an attack of measles. This 
serum is efficacious in preventing or modifying an attack of measles in 
susceptible persons who liave been exposed. The average doses are: 
therapeutic, 20 cc., prophylactic, 10 cc. 

Human Scarlet Fever Immune Serum, Scarlet Fever Convalescent 
Serum (U. S. P. 1942 to 1947; K. F. 19-17 to date) is a sterile scrum 
obtained from the blcwl of a healthy human who h.as survived an attack 
of scarlet fever. The average doses ate: therapeutic, 20cc.;propljvlactic, 
10 cc. 

Lactic Acid Organisms.— Metchnlkoff nd^'anced the theory that dura- 
tion of life might he prolonged if measures were taken to control intes- 
tinal putrefaction lie found that there was a widespread popular 
belief in the advantage of a diet consisting largely of sour milk, and that 
tliere uas a fair parallel between uniisim) longevity and such a diet, 
lie also observed that the cause of much sickness and debility was duo 
to gnstro-intcstin.il .nuto-intoxication. I..actic acid, due to the action of 
Loclohacillus hclisacidi, In the beverages known ns koum^'S, kefir, 
yoghurt, rapi and l)Uttcrniilfc. (ends to inhibit intestinal putrcfactioii. 
This and other organisms {I^clobacUhis huigariciis and h. ocUlophiUit), 
especially active in lactic acid moduction, are prepared In the form 
of tablets or in suspension in liqnms. Wlicn such preparations arc taken 
into the stomach, tfie organisms are not all killeil, but pass into the 
Intestines uhcre the bacterial reproduction and lactic acid formation 
are ver\ active. ’IVIicn thc'C prcp.irations arc added to sterile milk, 
souring ensues and enormous numljcrs of the bacilli arc produecil. 
‘‘Kefir fungi” is a mixture of bacteria and yt^ast sold in dry form and 
capable of proflucing lactic .acid fcnnciitatiou in milk. 

Nitrogen-fixing Bacteria.— Nodules or tulwrc-ules on the riKits of legum- 
inous plants (clovers, alfalfa, soy lieati, etc.) contain bacteria (/V«do- 
moni/.T rotHdciihi) uliiVIi liave fJie jwwcr of convening atmospheric 
iiitntgen into nilrogciious comjiounds soluble in the saj> of the plant, 
thus providin'.: for a markcil increase in grouth of the plant. The bac- 
teria live uiHin the food materials in flic sap of the plant .ami thus a 
tnie .sjinbiosis re.sult.s. Fun* cultures of the oi^anism can be micccss- 
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fully inoculated into the roots of leguminous plants, and by scattering 
dried cultures of these nitrogen-fixing bacteria in the soil, infection of 
the growing plants usually results. The production and use of such 
inoculants is an important phase of agriculture. 

Applied Bacteriology.— In the brief space allotted in a few pages, it 
is impossible to cover adequately even the more important phases of 
applied bacteriology. Mention canr.ot be made of many products 
which are based upon the presence of bacteria or which are due to bac- 
terial action, neither can a detailed discussion be given relative to many 
industrial operations vhich depend upon bacterial activity, such as the 
curing of vanilla, the fermentation of tobacco, the manufacture of 
vinegar, the tanning of hides, t!>e ripening of cheese and the retting of 
flax. 

Bacteriology as an applied science consists of several special branches, 
the most important of which are Pathological Bacteriology, Public 
Health Bacteriology, Dairy Bacteriologj', Soil Bacteriology, and House- 
hold Bacteriology. 

ANTIBIOTIC AGENTS 

Antibiotics, from antibiosis meaning “antagonistic association between 
organisms to the detriment of one of them,” have become very impor- 
tant therapeutic agents within recent years. 

Penicillin 

Penicillin was first found by Fleming in 102!). Later, in 1940, a grouj) 
of Oxford chemists demonstrated its possibilities in medicine. 

Prep.\r.^tion.— Penicillin is found in cultures of Penidllium mtatuni 
and of P. chrj sogennm. Definite strains of the mold are used and may be 
grown using either the surface or submerged culture method. Com- 
mercially it is extracted from these cultures by means of organic solvents 
such as ether, amyl acetate, chloroform and others. 

Uses and Dose.— Penicillin is most active on Gram-positive bac- 
teria but the Gram-negative Neisseria species are notable exceptions. 
Largely due to the experience with wounded and sick in the armed 
forces (1942 to 194G), it has been established that penicillin maj' be 
used successfully in the treatment of a wide variety of diseases, such 
as those caused by streptococci, staphylococci, gonococci, the bacilli of 
gas gangrene, and of anthrax, and actinomyces. Encouraging results 
arc being obtained in the treatment of sj’philis and also Weil’s disease. 

Clinically there have been no serious toxic effects and inasmuch as 
penicillin contains variable amounts of impurities it is altogether pos- 
sible those effects that are observed may be due to this fact. Chills, 
fever and urticarial conditions are the most common untoward effects. 

Penicillin is usually combined with calcium or sodium for therapeutic 
u‘;e. These preparations are more stable and somewhat more slowly 
absorbed and therefore exert their effects over a longer period of time. 
Penicillin may be adniinistcrccl intramuscularly, intravenously, intra- 
thecally, topically and orally. Penicillin in oil suspension may be 




PemeUlium notalum N.H R L. 12-(9 B21, dMC«n<lant of riemine's strain, ii*ed sn nearly 
all surface culture production of pemciltm. (Courtesy of TIi Lilly and Company.) 
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injected in very large doses: 300,000 units, intramuscularly, and the 
effect will extend over two or three days. 

Commercial penicillin is not a pure substance but a mixture of several 
fractions. At the present time, four of these are kno^TO and are desig- 
nated in the United States as G, X, F and K. The relative amounts of 
these four fractions may vary in commercial penicillins. These frac- 
tions differ in their in niro and in vito activity against a variety of 
bacteria. This condition leads to variable results in therapy. Manu- 
facturers cooperating with the National Institute of Health are trj-ing 
to improve the preparation of penicillin and produce a more uniform 
product. 

Standards —Penicillin is standardized in terms of its antibacterial 
activity and for this purpose a unit of value originally used by the 
Oxford workers is now known as the Oxford or Florey unit. A unit is 
equivalent to the smallest amount, which when dissolved in 50 cc. of 
meat extract broth, completely inhibits the growth of the test strain 
of Staphylococcus aureus. 

Pure crystalline sodium penicillin G having ICGG units per mg. has 
been designated as the international standard. The new international 
unit has Leen defined as ‘*the specific penicillin activity contained in 
0 G micrograra of the international standard.” 

The follo\\ing penicillin items arc recognized in the U. S. P. 


date). 

Penicillin Injection in Oil and Wax (U. S. P. 1047 to date). 

Penicillin Ointment (U. S. P. 1047 to date). 

Penicillin Tablets (U. S P 1947 to date). 

Penicillin Troches (U. S. P. 1947 to date). 

Streptomycin 

More recently Waksman, Biigie and Schatz (1944) isolatwl an anti- 
biotic agent from Strcplomyces griseus {Actincrmyccs griseus) and named 
it ‘‘Streptomycin.” The organism is grown in a suitable mcrlium using 
the submerged culture type of fermentation. Wien maximum growth 
is reached, the lirotli is separated from the organism and the active 
agent extracted from it by absorption on carbon, subsequent elution 
and precipitation. 

This agent shows remarkable artivity against Gram-negative bac- 
teria including the rod forms but also affects Gram-positive organisms. 
In rilro stiidie.s indicate a strong bacteriostatic action against 
hoctcriwn iubcrculosis. Its chief value, to date, is that it is active against 
jiathogens not nffcctcil by penicillin. 

Its use ns a therapeutic ncciit is still in the c.xperiinental stage and 
the re.su!ts .are far from decisive. It has shown remarkable efiiciency 
in treating tfio>c ill of tularemia ca^rs clearing up in a few da\s. It is 
also of value In treating iirinarx* infections causwl by Grain-negative 
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organisms. Its effect in treating cases of pulmonary tuberculosis, ty])lio}(I 
and brucellosis shows some promise. 

It has a low toxicity and may be administered in large doses, but 
undesirable reactions such as cliills, fever, pains in the joints and a 
histamine-like lowering of the blood pressure have been observed. 
However, streptomycin appears to be a promising antiobic substance 
which will rank with penicillin as a valuable therapeutic agent. 

Tyrothricln 

Anotlier well known antibiotic is Tyrothriciii, which is a mixture of 
gramicidin and tyrocidine produced by Bacillus breins, and was dis- 
covered by Dul)os in 1939. Its toxicity and lack of solubility limits its 
use to local therapy against certain of the Gram-positive pathogenic 
microorganisms. It has proved to be a successful therapeutic agent in 
treating infected wounds, sinusitis, etc. 


ALGJE 

CACILLAIUACE/E, OR DIATOMS. 

PtmiFIED SILICEOUS EARTH 

Siliceous Earth consists of the frustules, whole or broken, of diatoms, and 
occurs m natural deposits. The material is mined, usually calcined to destioy 
the organic matter, then washed and dried. 

Purified Siliceous Earth, Purified Kieselguhr or Purified Infusorial 
Earth (U. S. P. 1910 to date) is a form of silica consisting of the frustules 
and fragments of diatoms, purified by boiling with diluted hydrochloric 
acid, wmshing and calcining. 

Description.— A verj' fine but gritty, white, light gray or pale buff, odorlcs^ 
powder, insoluble in water, hut readily absorbing about four times its weight 
of water. For Tests c'” '? 


To prepare a moun 

iiCiirly fill it with distilled water, shake rigorously, at once transfer a small 
quantity of the mixture to another vial containing water, shako ^ ell and transfer 
10 minims to a clean slide; view in the water or allow the water to evaporate, 
pa<5«? the slide through a flame and mount in Canada bah^arn. . 

In the identification of the various genera and species, it is necessary to bear 
in mind that there are two and sometimes three views presented m the mount 
of the <!.amc species of diatom. Some of the common forms of diatoms occurring 
m commercial siliceous earth are shown in Figure 13. 


PIMIOPHYCE^, OR BROWN ALG^ 

Tlie^ Alg® of present economic importance are mostly marine 

• • bund- 

hat of 

. ■ ■ ttccds 
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are used to some extent as liutnan and stock food and for manures. They also 
yield iodine (U. S. P. 1831 to dale) in their ash, 0 02 to 0 20 per cent of the 
dry plant. 

Laminaria consists of the cylindrical stipes and ba«al portions of the midribs 
of the fronds of Laminanadigitnta&ndL douMonti (Fam. Lamijuiriaceie). The 
former is a very characteristic kelp which is common north of Cape Cod. The 
fronds arc attached to the rocks and the stout and solid stipe is from 3 to 15 dm. 
in length, more or less cylindrical below, compressed above and free from distinct 
mucilaginous cavities (muciparous glands). 



I'lc 25.— Some common forms of «h3lom« foun<l in Dmlomaewjus enrih. .1, a species 
of H. TtibtUarin fioctolta, C. another Fpccir» of Tahrllarut, D, two vnens of 

.Vficicuf<i ciriifn. K jVnricnfo phof'>frfnlrrvn. F. Aoeiewfa Ineutina, (i. Synrdra vtiia; II. 
sc'crnl frii«tules of » .Vorieiifn, J. dvmpftonrvtn tjemiin/oo. K a “peeics of Slnur^eta; 
L, Kjnlhrmiii h’jniltnnnnii; M. i>ntne fnwtutes of lliithemta. A', /’inniiforirt t>rr5f»*i5nu, 
O. f.'iinoti'i dtoiion, f. frncments of broWen iliatonis (Identirieil b> diaries Dojer. (frawn 
by W I . Hfla«e) 

I., clnmhtm IS a common nuroircan form and rcM'mhlcs L diyi/oM 

The j'icccs as dricxl for commerce are tough, horny, and crayi«h to dark 
lirown in color Tin* tlnig contains alnnit 47 j*er cent of nmcil.sge, and lotlme 
from 0 00 to 0 1 1 j)cr cent 

The drj* nmtcnnl increa«-cs fi\-fold ujion the at»«orntinn of natcr, hence it 
has been 'n-.e<i to nb-orb moi-tnre from the lorts to wliieh it is applied and to 
enlarge o}>emngs tbrmigh tbe gentle «nellmg of the mucilage. As it c.snnot be 
sterilizeil without lo'ing thc'e projicrtit-r, tl lias l>ccn largrly rephctnl by other 
nwlcnab. 

C 
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TUALWPUYTaX on tiiallopiiytes 


Fucus or Bladderwrack (X. F. 1916 to 1926) is the dried thallus of Fiiru^: 
vesiculosiis, Fncus scrratus, Fucus nodosusoT Fucus siliquosus (Fum. Fucaccs’). 

The plants arc common seaweeds growing on rocks near the coa«!t of the 
northern countries bordering the Atlantic Ocean. The fruiting plants arc nio-st 
active medicinall}* and are collected in autumn, although fructification con- 
tinues during the winter, or may be seen to some extent at any time during the 
year. A number of other species of Fucus, as well S'? other Alqie, are gathered 
under the name of kelp ofT the coast of Cherbourg, France, and Glasgow, Scot- 
land, and arc used as a source of iodine and bromine. 

The drug is blackish brown, cartilaginous, with a seaweed-like odor and a 
mucilaginous, somewhat saline and nauseous taste. 

Fucus contains from 22 to 02 per cent of carbohydrate substances, consisting 
mostly of mucilage (algin) and a peculiar cellulose; and from 3 to 24 i>er cent of 
tot ’ ’ ' ■ ■ ' ” " ' * er cent of iodine and some bromine. 

• than 3 per cent of foreign organic matter 
an( . ^ of acid-insoluble ash. 

Fucus has been used as an alterative and in the treatment of obesity. Average 
do'se, 0 6 gm. 

Sodium Alginate or Algin (X. F. 1947 to date) is the purified carbo- 
hydrate product extracted from giant brown seaweeds by tlie use of 
^ dilute alkali. It consists cliiefly of the sodium salt of alginic acid, a 
polyuronic acid composed of beta-inannuronic acid residues, linked so 
that the carboxyl group of eacli unit is free while the aldehyde group 
is shielded by a glycosidic linkage. 

Sodium Alginate occurs as a nearly odorle.ss and tasteless, coarse or fine 
powder, yellowish-white in color. It is readily soluble in water, forming a vi«coii«, 
colloidal solution. It is insoluble In alcohol, ether, chloroform and in strong acicl. 
For tests of identity and purity sec the National Formulary. 

e ’ • ' • ' f . .. — - atcr ices, chocolate 

• age for suspending 

• or other Industrial 

purposes. 

Aluminum Alginate, formed from algin and aluminum metal, is u«ed for 
•stomach ulcers, and to c.arry penicillin through the stomach to the intestines 
where it is absorbable. 

RHODOPHYCEAl, OR RED ALG^ 

Agar 

Agar, Chinese, Japanese or Californian Agar (U. S. P. 1916 to date) 
is the dried, mucilaginous substance extract^ from Gehdiiiui cartil- 
agincum (Liime) Gaillon (Fam. Gelidiacex) and from related red Alg^- 
These algm grow’ along the eastern coast of Asia and the western 
coast of North America. 

Agar is prepared in California as follows: The fresh seaweed is washed 
for twenty-four hours in fresh running water; extracted in steam-heated 
digesters with dilute agar solution and then with water for a total 
period of about thirty hours. Tlie hot aqueous extract is cooled and 
then congealed in ice machines. The water from the agar almost com- 
pletely separates as ice. The 300-pound agar ice block (containing 
about 5 pounds of dry agar) is crushed, melted and filtered through a 
rotarj’ vaccum filter. The moist agar flakes are then i-ied by currents 
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of dry air in tall c\ lindci-h. The fully drieil product can be reduced to a 
fine i)owder. 

Dkbciuption and IIiSTOLOQY.—See 


cent of cellulose 

SrANDARD^ — Apar contains not more than 1 per cent of foreign organic 
matter, yields not more than I per cent of acid-insoluble ash and not more 
than 20 jwr cent of moisture. 



p})OlornicrOK«>pl»c nosativp b> J. J. \Voo«l»«rd. Ptirjsoon. U. S. A ) 

Agar Is in'ohihle in cold water, but if I fmt of near be boileil for about ten 
ininntOH with too parts of water, it y\eW - ... ^ 

f-nliition of acar, 1 In 1(K), cooled to .*»()“ C 
wben inued with an (Hpial volume of p 

cues more tlnii a •■IightU reddi-h or miui'ii vioiei e«»i(ir iiiwni me jwiuuiun i>l 
iodine T S 

Usrs AND Do-.}- Acar is u*e«l in mnlieineas nii emollient laxatiie A% crane 
dose, 10 gm. .tear is oaten'-ively usihI ns n gel in bacteriological culture media 
ami in imlustrj' for making cmiiUions, for thickening milk, cream and ice cream; 
m ftdhcsivcs; and for siiing textiles, especially silks. 
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rUALWPUYTA on THAhWPnYTES 


Fucus or Bladderwrack (N. F. 19IG to 1920) h the dried thalhis of Fnm 
rcsiculostfs, fucus serralus, Fvcm nodosum or Fucus siliquosm (Fam. Fuc(!rcs‘). 

The plantf- are common seaweeds jiving on rocks near the coast of the 
northern countries bordering the Atlantic Ocean. The fruiting plants are mo'-t 
active medictnaUy and arc collected in autnmn, aUhougli fructification con- 
tinues during the winter, or may be seen ' ' * ' ‘ - "‘c 

year A number of other species of Fveu ■* 

under the nam'' ^ c'.. . ' ‘ 

land, and are bromine. 

The drug is ■ with a scaweed-hke odor and a 

muedagmou**, ta-ste. 

Fucus contains from 22 to 62 per cent of carbohydrate substances, consisting 
mostly ot mucilage (algin) and a peculiar cellulose; and from 3 to 24 per cent oi 
total ash, containing from 0.7 to 1 per cent of iodine and some bromine. 

The drug should contain not more than 3 per cent of foreign organic matter 
and yield not more than 4 per cent of aciddnsoluble ash. 

Fucus has been used as an alterative and in the treatment of obesitj'. Average 
dosp. 0 6 gm. 


Sodium Alginate ur Algin (N. F. 194" to dnte) is the purified carbo- 
hydrate product extracted from giant brown .‘seaweeds by the use of 
- dilute alkali. It consists chiefly of the sodium salt of alglnic awb a 
■ polyuronio ^acirl composerl of beta-mannuronic acid residues, hnKed so 
that the carboxyl group of each unit is free ^Yhi}e the aldehyde group 
is shielded by a glycositlic linkage. 


Sodium Alginate occurs as a nearly odorle^ and tasteless, coarse or fi _ 
powder, yellowish-’ 
colloidal ‘solution. 

For tests of idea • ' 

Sodium Alginate is’u'sed m the food industrj' (ice cream, water ices, ^ 
milk, salad dressings, icings, confcctionerj'), and as a mucilage for • j 

pharmaceutical and cosmetic mixtures; also as a sizing and for other muu i 
purposes . j f,? 

Aluminum Alginate, formed from algin and aluminum 
stomach ulcers, and to carr>’ penicillin through the stomach to the intesii 
«here it is absorbable 


KHODOPHYCBiE, OR RED ALG^l 
Agar 

Agar, Chinese, Japanese or Californian Agar (U. S, P. lOlb to 
is the dried, mucilaginous substance extract^ from Gcltduim carii - 
aginciim (Linne) Gaillon (Fam. Gdidiacex) and from related red 
These algre grow along the eastern coast of Asia and the westeni 
coast of North America. . , 

Agar is prepare<l in California as follows: Tht fresh sea^ eed is washed 
for twenty-four hours in fresh running water; extracted in steam-heatc< 
digesters with dilute agar solution and then with water for » 
perioii of about thirty hours. The hot aqueous extract is cooled ann 
then congcaiwi in ice macliines. The water from the agar almost com- 
pletely separates as ice. Tlie 300-pound agar ice block (containing 
about 5 pounds of drx’ agar) is crushed, melted and filtered! through a 
rotarj' vaccum filter. The moist agar flakes are then dried by currents 
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of <lry air in tall liii(lei-s>. Tlie fulK driwl product can be reduced to a 
fine i)o\vder. 

pEscnirTioN AND Histology —Sto U ” 

•cent of cellulose 
f foreiRn orpanic 
5h and not more 

than 20 jrer cent of moisture. 



1 10. 2a . — AmehnoitliieuM rAr<n?>ovn, a charsctcrutic Diatom found in acar. (From a 
photomicroBrnphic nesative by J. J. Woodnatd. Surceon, U. S. A ) 


Acar IS in-oluijlc in cold water, but if I part of agar be boiled for about fen 

’of«- - . 

soliitio •' 

when I • 

civM i.. ... .. . ii>..mv .iu.u'11 oi icduiMi \Kiiot color itiwn the addition of 

iodine Tis. 

IJsrs IVI. po^r ~ ;« Ii«.vl In ••• ... . 
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CHONDRUS 

Chondrus, Irish Moss or Carrageen (U. S. F. 1842 to 192G; N. F. 
192G to date) is the dried bleached plant of Chonilrns crispus (Liime) 
Stackhouse or of Gigartina mamillosa (Goodenough ct AYoodward) J. 
Agardh (Fam. Gigartinacex), 



I lo. 2i . — Specimen of Chondrua ensptis attached to the rock ^\here it ^'as found growins 
along the Alassachuaetts coast. 


These plants arc common red algfe found along the nortlnvcstcrn 
coast of Ireland and the coast of Alassachusetts. The plants arc col- 
lected chiefly during June and July, spread out on the beach and bleaclicd 
by the action of the stm and dew, then treated with salt water, finally 
dric<l and stored. The chief points of collection in this country arc 
15 to 25 miles_ south of lloston where Ohondnis crxsjnm is gathered. 
Gigurthxn inmuiUosn is most abundant north of the region where Choti’ 
drus crisjms is collected and thus rarely occurs in the drug collected in 
the L'nitcd States, though it is not unusual in the imported Cliondrus 
Chondrus is an allusion to the cartilagedike cliaracter of tlie dry 
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thallus; Gigartina, to the fruit bodies which appear as elevated tubercles 
on the thallus. The specific name crispus pertains to the curled fronds; 
viamiUosa to the small breast-like, stalked fruit bodies or cj’stocarps. 




D B 


Fio 2S.—Chondrua criipuj, .1. Ttisllus with narrow scEmcnts, li, with brovlcr seg- 
ments; and C, With \CTy broad soi'tnenta. Gi^arfina momilloM, B, natural site, showing 
many ot the sfKirangm-bcaring stalks, and E. somewhat magnihed to sliow these branched, 
tubcrcle-hke stalks projecting from the surface of tho thallU'S rtiotographs made from 
plants selected from comruerciat drug, moiatened and spread out on gloss. (I’hoto hy 
Paul D. Carpenter ) 



tetrad group is al<out dO microns in diameter. 
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DEScniP'nox, Histologv and Tests op Identification and PuniTT.— See 
Figures 27, 28 and 29 and the National Formulary. 

Constituents.— From 55 to 80 fwr cent of carragccnhi, a mucilaginous 
principle which is hut slightly adhesive; about 10 per cent of proteins, and 
10 to 20 per cent of total ash ; the inorganic matter consists of calcium carbonate 
and compounds of sodium, potassium, magnesium and calcium with chlorine, 
iodine, bromine and sulfur. 

Uses and Dose.— Cliondrus is used as a demulcent, a nutrient and a dietetic 
Its value as a nutrient has been questioned. Average dose, 10 gm. It is i^ed 
also as an emulsifier and for thickening jellies. Both cold and hot water extracts 
of chondrus arc used as a suspension agent in chocolate milk. 

An artificial gum is prepared by adding starch to the mucilage of cliondrus, 
and is said to be a good substitute for acacia, and may bo employed as a i)a«c 
for fixing colors in fabric.s. 

EUMYCETES, OR TRUE FUNGI 

The True Fungi comprise a multitiidc of lower plants of quite diverse 
structure. Tliey are distinguished by the fact that they do not produce 
chloroplastids and hence are either parasitic or saprophytic. It has 
been estimated that tlic several groups comprise about 05,000 species. 
The economic relations of the fungi to life in general are of great impor- 
tance, as they arc largely responsible for the reduction of tlie complex 
compounds of dead organisms into the more simple compounds, such 
as carbon dioxide, water, nitrates and ammonium salts, which are 
utilized by pbotosynthetic plants to build again the foods necessary 
to maintain life. A few parasitic fungi may cause disease in plant an<i 
animal life. 

A few fungi are edible and are even cultivated for this purpose. Others 
are exceedingly toxic and, unfortunately, may he gatlicred with some 
of the edible forms found growing naturally. Jlclntivcly few arc used 
in medicine, but of these ergot is ofTicial in nearly all plmrmacopceia.^. 

Certain fungi, especially molds, produce during their growth^ on 
certain media powerful substances tliat destroy certain bacteria; penicil- 
lin and streptomycin are examples of these antibiotic substances. 'Ihe 
antibiotics appear to be among the most valuable medicinal products 
and are being used as curative agents in many infectious diseases. 
(See page 78.) 

saccharomycetacea;, or yeast family 

Yeasts are unicellular organisms and are usually regarded as being 
greatly reduced sac-fungi. They feed upon sugars, splitting the latter 
to form alcohols and carbon dioxide; hence yeasts are of great impor- 
tance in the alcohol industry and also in the making of bread, where 
the liberated carbon dioxide tends to swell the dough, making it porous 
and “light.” Yeast is also used medicinally. 

YEAST 

The following titles of Yeast have been official: Cerevisi® Fermentum, 
Brewer's Yeast (U. S. P, 1820 to 1831), Fermentum, Brewer’s Yeast 
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(U. S. P. 1863 to 1882), Cerevisiss, Fennentum Compressum, Compressed 
Yeast (N. F. 1916 to 1936; as a fermentative reagent, U. S. P. 1910 to 
1936; N. F. 1916 to date), Saccharomyces Siccum, Dried Yeast (U. S. P. 
1944 to date). 

Brewer’s Yeast is a viscid, semi-fluid, frothy mass containing the living cells 
of Saccharomyces ccrciisia, or of other species of SaccharomyccB, associated with 
bacteria and molds Pure strains of yeast may be grown in suitable culture 
media containing sucrose and certmn salts or proteins. 

When yeast is grown at a temperature of 16" to 20“ C. the cells are larger, 
tend to “bud” and form chains of cells and rise to the top of the fermenting 
mas' '"• • • «• «» ‘ e be kept near or below 

10® ■ ’ reproduce from spores, 

and . e fermenting mass and 

constitute “bottom” yeast. 

Compressed Yeast is brewer’s yeast or purer strains of yeast, partially 
dried by expression of water and admixed with a starchy or absorbent 
base. These yeast “cakes” wrapped in aiir-jiroui foil maintain the life 
of the yeast cells for a relatively long fierlod of time. 



I'lo. .10 — Yevt Col!* in >ea«t an*! .t. buJdiac rein, /*. 

protopla.'.iii. t*. \acu<)tc. <!, Kranutov >t>o«inK molmiiar motion. SI, forcten mold, U, 
iiirtcrii. .S’, cfi'wa\ a rlarcli Krnm< In Jpiwt raVe. (Drawmjt I'V lIo(r<tad.) 


Dried Yeast or Dry Yeast (U. S. P. 1914 to date) consists of the tlricd 
trlls of any suitable strain of SacchfiromyctscercritiT Meyen. Dry Yeast 
may lie olitainetl as a by-product from the brewing of beer wbicli lias 
been made from cereal grains and hops. The yeast cells arc washed free 
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of beer, and may or may not be debittered. Dry Yeast also may be 
obtained by growing suitable strains of yeast, using media other than 
those required for the production of beer, and under appropriate environ- 
mental conditions. Yeast should be labeled to show its sovirce as "Brew- 
er's Dried Yeast,” "Debittered Brewer's Dried Yeast” or ‘Trimarj,' 
Dried Yeast.” 

Description and Histouigv. — Dried Yeast occurs as yellowish white to 
weak yellowish orange flakes, granules or powder with an o3or and taste char- 
acteristic of the type. As the yeast cells are dead, it is inactive in fermentine 
power. For a description of. ' " 

Constituents.— Yeast < 
diastase and invertase; no 
antineuritic vitamin B. 

Standards. — Dried Yeast contains not less than *10 per cent of protein and 
in each gram, the equivalent of not less than 0.12 mg. of thiamin hydrochloride, 
0 04 mg. of riboflavin and 0.25 mg of nicotinic acid. The live bacteria count 
shall not exceed 7500 p( . ^ . . 

Uses and Dose.— E 

contents. It has some . ... 

value. Average dose. 1 to 20 gm. daily according to the needs of the patient. 

Concentrated or Dried Aqueous Yeast Extracts, prepared from specially 
cultured or brewer’s dried yeast, arc presented in liquid, powdered or tablet 
form. 


HYPOCREACE/E, OR FLESH-CONSUMING FAMILY 
ERGOT 

Ergot, Rye Ergot or Secale Comutum (U. S. P. 1820 to 19-17; N._^* 
1947 to date) is the dried seJerotium of Claticeps purpurea (Fries) 
Tulasne, developed on rye plants. 

Prepared Ergot or Powdered Defatted Ergot (N. F. 1947 to date) is 
ergot which has been powdered, immediately deprived of most of its 
fat, and dried. 

The fungus has two distinct periods in its life history, an active and 
a resting stage. During tlie latter it forms a compart mycelium, or 
sclerotium, which replaces the flowens and grains of rye. Tlie generic 
name Chvicepa alludes to the cUib-like character of the sclerotium, 
purpurea to its purple color. 

Ergot is picked by hand from tlie ears of rye, or it is separated after 
the threshing of the r>'c; it is carefully dried and preserved in rather 
tight containers against the attacks of insects by the use of small quanti- 
ties of carbon tetrachloride or chloroform. 

Ergot deteriorates when moist, even becoming moldy and rotten; 
it sliould be thoroughly dried, then kept drj" in storage or transporta- 
tion. Tlie use of a cartridge of a non-liquifying, inert, dehydrating 
substance to maintain low humidity of the ergot, is desirable. Ergot 
deteriorates witli aging, even though kept drj-, yet well-prescrvc<l 
Prepared Ergot is known to have retained its therapeutic values for at 
least six years. 
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no 31 — Hreot fclorotiii clc\clopc<l in heads ol lli« Oo plant. (Pliolo hy C. J. Ziifoll ) 


Constituent**.— Erpit contains Msveral active alkaloids {sec 1 >p 1 ow) and 
amines, ns well ns ainino-acHls, coloring luatter, aterols, plycosidcs, supars, 
J5() to 3.1 per cent of fixctl oil, etc 

St.nmimips — Hreot evmtains not iiMtre tlmn 8 pec cent of moivturc, and 
l*rejnre<l Krpot not more than 0 })cr cent of inoMurt*. lor Tr^ts of Identity and 
purity fix' the Xational ronnulary. 

U.srs AND Do'-e.— Krpot is a v.iso.con«trictor and anlihcniorrhngic, ami 
stimulant of uterine contractions m jiartiirition Averape do'c 2 jrm.j of Pre- 
p.ared Erpot, 0 3 pm 
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taneously is sometimes noted within five minutes after giving the do':e, and 
us effect ismore marked than that ofeitherei^toxineorergotamine. However, 
the vasoconstrictor effect is much less mark^. Average dose; intravenous or 
intramuscular 0.2 mg , oral, 0.5 mg. 

Ergot Amines: 

Ergot contains at least two potent amines; namely, Histamine and Tyramine. 

Histamine Phosphate or Histamine Acid Phosphate (U. S. P 193G to date) 
is a phosphate of 6-iminazolylethylamine. It is found in ergot, apparently 
as a decomposition product of Instidmc, though it is usually obtained from 
certain putrid meat products and may be classed as a ptomaine. The .salt 
occurs as colorless, odorless, long prismatic crj’stals, soluble m about four parts 
of water. For Tests of Identity and Purity see the U. S. Pharmacopoeia. 

Histamine Phosphate reduces blood pressure and is a powerful stimulant of 
the excised uterus. Average dose. 0 3 mg. 

Histidme Monohydrochloride (N. F 1947 to date) occurs as small, glisten- 
ing, colorless crystals, nearly odorless and with a salty taste. It is readily 
soluble in water and in alcohol. For Tests of Identity and Punt}’ see the National 
Formulary. 

Histidine is an indispensable ammo acid and may be broken down to yield 
histamine The known pharmacologic effects of histidme are relatively slight, 
it IS reputed to ha\’e a marked effect on the relief of gastric ulcers. Average 
(lo-c. 0.2 gm. 

Tyramine is closely related to epinephrine m chemical structure and in 
pharmacologic action, though it is much less powerful than epinephrine, and 
more closely resembles the action of ephednne. It is mainly responsible for 
the pressor effect of ergot 

Erfosterol, found in ergot oil and m certem other oils, is the only known 
substance to give ri.se to vitamin D upon irradiation with ultra-violet light (see 
jiage 007). 

Ustilago or Corn Smut (U S. P 18S2 to 1894) is the fungus, Ushlago Z(w 
(Fam Uslilnginacea) developed upon the stems and flowers of the Indian 
corn (" ' " ’ . . . . 1 . t 

from 
dark 
and a 
taste. 

Co 
in wa 
maize 

*»eth, , , . 

nnn-rediicing sugar, and yields about 4.5 per cent of ash. 

Corn smut has liecn u-ed medicinally somewhat like ergot but is weaker 
and of lower toxicity. 

Agaric, White Aganc or Larch Agaric (N. P. 1916 to 1930) m the dried fruit- 
ing body of tlip fungus PohjpoTM ojliannlis (Fam Pohjjmacrx), deprivcxl of 
its outer rind 

Tlio commcrci.al supplies are obtained from the inountamnus regions of 
Southern I'un>|>c and Siberia, tlie product l>eiiig collected from larch trees. 

.\garic occurs m light, s|)ongj , irregukar pieces, iiio-tly 8 to 14 rm in ili.ameter, 
extorimlly }ellowi<li white to >ellowi'-h brown and riiowing at places the ehar- 
ncteri>-tic jiorous surface so common in the genus; ca'-ily cut, haring a corky 
texture; mternallv wlnti'h or light brown with yellowish striatlons and .some- 
times a smontli «!iiny surface, and occasionally with pieces of larch wood cm* 
iKsldfsl, odor aromatic; taste flightly aromatic, acrid ami intenselv hitter 

The drug contains. about .'iOjw'r cent ormorcof nsin consisting of four resinous 
siihsL'inces. o-rcsin, reddish, hitter and pungent; d-Tcsin or ngaricime acid, 
(he ino’-t imiKirtant principle, forniing 3 *cllowisli crystals which are flightly 
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soluble in and ether and very soluble In boilinc nntcr or hot alcohol; 
7 -rcsin, 3 to 4 per cent, ainorjdious; j-resin, soft atnl in small quantitic's. It 
abo contains a fatty substar— — '*"■ ' * ’ ‘ ' ■ nnic acid, 

phosphoric acid, malic acid, • • • ■ ■ ) to 30 jkt 

cent, and ash from 1 to 2 p* • ; ‘ ■ , . ■ ; osjihonie. 



Tiq. 33.— Sublimate cri-slali obtained by heatine small Qiiantitiei of powdered P<^y 
poru! o^ctnafis. Tlie cryatah resemble those of aKarietnic acid. The sublimute conswta 
first of sliKhtly colored globules, m whicli on drymit there separates needles or needle 
agstregaies and m some eases large plates, nliich arc strongly polariiinR and show cstinO” 
(ion parallel with the long axis. (After Tunmann ) 

Agaric yields not loss than 50 per cent of non-volatile extractive, when treated 
with boiling alcohol , 

Agaric and agaricinic acid p< • •• • • . ....... 

to atropine in the efToct of su 
Surgeon’s Agaric, or Boletu . . • . • . ■ 

grows on beech and oak tree' . ■ . . ■ 

broad and 10 cm. thick at the tree The fungus is deprived of its hard rind, 
cut into thin slices, boiled in weak lye, washed, and beaten with mallets until 
soft*. It is then of a cinnainon-brown color, glossy, soft and velvety. It was 
used by surgeons for absorbing body fluids, blood, etc., xthich could then be 
washed out and the agaric dried for further use. When antisepsis became 
known, the use of agaric for this purpose ceas^. 

Poisonous Fungi. — On account of the high protein content in some of the 
edible fungi, varying from 20 to 60 per cent in the dried material of Agancus 

— ... . . ... jjj foreign countries, 

• Persons who make 

• what to gather, for 

numerous serious cases from the eating of poisonous fungi are reported ever>’ 
year. The pharmacist may be called upon to identify the species which has 
been the cause of poisoning. A very excellent Bulletin has been prepared by 
Flora W. Patterson and Vera K. Charles of the Bureau of Plant Industry, 
U. S. Department of Agriculture, entitled, “Mushrooms and Other Common 
Fungi.” 
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LICHENES, OR LICHENS 

Lichens are a peculiar group of plants, composed of certain of the 
higher fungi parasitic upon one of the green or blue algre. They are 
of rather common occurrence upon the barks of trees and rocks, and 
some grow upon soil. They consist of a thallus in which the algal cells 
have a more or less definite position. (Sec Fig. 34.) 



I'lo 34 — -Iccl.iiiil moHS (Cttraria iriandtca) A — F. Vanou? form? nf thalli (‘Iio'KinR 
mvithocia (a), /. cro«s-»cetion of an apothecium obonini; the h>meniuin (fc), the hypo- 
thec lum (p), the algal l.ajcr (e), tho medullary layer (m). and lower or ventral aurfare 
(0. K, an nscu? with eight nHcoaporea and two paraphy'«s from the hymcniuzn (A) 

Many lichens contain lichenin, a carholiydratc resembling starch, 
liciice they have a certain fotxl value and a few have been used as fond. 
Wliile some are of medicinal interest tlicir chief interest is m the coloring 
principles which they contain and which have been the subject of 
painstaking investigations by O. IIcssp during many years. 

Cetraiia or Iceland Moss (U S. 1*. 1820 to 1905) is the entire dried plant 
of Celrana islatuUca (Fam. Parmrbacex), which is widely distributed o^or the 
northern part of both licmi«phercs Tlie chief commercial fupplic:* are obtainctl 
from Scandinavia, Germany, Switzerland and parts of Austria 

Cctraria consists of a number of somewhat dichotomously branching, more 



94 


TIJALLOPIIYTA OR TIIALLOPIIYTES 


or less curled, papery, fringed segments, 5 to 10 cm. long and about 5 mm. 
wide. The upper surface is greenish browni, with occasional dark reddish b^o^v n 
cupular apothecia, and the under surface grayish, with numerous small, whitish, 
depre'— ’ • * ' ’ ' ’ ’ t brittle when dry. It has a slight 

odor 

Cc (about 70 per cent); the former 

is lik ^ . solution gels upon cooling but is 

not colored blue with iodine; the latter is like soluble starch, the cold aqueous 
solution giving a blue reaction with iodine; cctrarin, a bitter crj'stallizing 
principle, yielding on hydrolysis cetraric acid, wdiich is also intensely bitter; 
lichenostearic acid; several organic acids including fumaric or licbenic acid; 
cellulose; sugar; gum; thallochlor, resembling chlorophyll; and yields less than 
2 per cent of ash 



I’lQ 33 —Crystals of lichenostearic acid obtained by micro^ublimation of pieces of tlic 
ilmllus of Cetrana, not larger than 05 cm. square, n, CiystaU obtained by sublimation, 
b, a granular sublimate which was reerystallised from alcoholic solution, c, sublimate 
treated with sodium carbonate and showing crystal aggregate-! of tlic sodium salt ol 
lichenostearic acid, d, sublimate treated with ammonia citing crystals of the ammonium 
»alt of lichenostearic acid. (After Tunmann.) 


The bitter principle in cetrana may be removed by treating the drug vith 
a 1 per cent solution of potassium carbonate at about GO® C. for several houri' 
Iceland moss jelly is prepared by making a decoction of 3 parts of waslicu 
cotraria and 100 parts of water, adding 3 parts of sugar and evaporating the 
whole to 10 parts Dried saccharaled Iceland moss is prepared somewhat 
similarly to the Iceland moss je%> but the product is evaporated to drjmcss 
and then powdered. .if r 

Cetraria is a demulcent and mitnent. Average dose, 10 gm. in the form oi 
a decoction. 

Allied Plants.— Lichens of allied families also yield sugars- Usnea haroala 
and Corntcvlaria aculeata contain a pnnciplc resembling liclienin, vhicli pn 
lO'drolysis yields glucose Evernia ■ ' ' ' ’ 

V Inch resembles Uchenin but is dt contains 

30 per cent of mannose; Stereocauh . „ 

hydrolj’sis dextromannoce and dextrogalactose. 


ORCHIL, LITMUS AND CUDBEAR 

Orchil or Archil is a coloring substance obtained by the fermentation of 
Roccella tincloria, R, fuciformis and other lichens (Fam. Roccellaccx)‘ R- nhc- 
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loria is abundant in tiie Levant, the Canarj' Islands and the Cape Verde Islands, 
while R.fuciformis is quite common on the islands of the Indian Ocean adjoin- 
ing the African coast. The lichens grow on the rocks near the sea and after 
being cleansed they are ground into a pulp with water. They are then treated 
with some ammoniacal liquid, such as dilute solution of ammonia and allowed 
to ferment for nearly a week. 

Orcinol (as reagent; U. S P. 191U to 1920; N. P 1942 to date) is 
obtained from certain lichens by fermentation of orchil, or is prepared 
synthetically. 

Orcino! occurs as colorless, inonochnic crystals, soluble m water, alcohol and 
ether. Orcinol is converted by alkaline fermentation to orcein which piodiices 
scarlet solutions w’lth either water or alcohol. Orcein is readily soluble in alcohol, 
somewhat soluble in water, and insoluble m ether. It forms beautiful lavender- 
colored solutions with the alkalis. 

Litmus (us reagent: U. S. P. 192G to 1930, 1942 to date, N F. 1142 
to date). 

Litmus Test Solution (U. S. P. 1882 to 1926, 1942 to date, N. F. 1930 
to date). 

Red and Blue Litmus Paper (U S P. 1882 to date; N. F. 1931) to date). 
Azolitmin (U. S. P. 1916 to 1920, 1942 to date; N. F. 1930 to date). 

Litmus, Lacmus, Turnsole or Lacqueblue is a blue pigment prepared 
from various species of Roccella, Lfcanora or other liclieus (Fain Par- 
viehacex). 

The process of fermentation is similai to that m the prcpaiation of orcliil 
and cudbear, but pota«'ium carbonate is added and the time of fermentation 
is longer. When the color of tlic solution is of the de.«ired tint it is mi'ccd with 
cal ’ ‘ ” ’ ” ’ t « kiobt 

of 

r granules of 

an indigo blue or deep violet color It ha.s a fomewhat fragrant odor and a pun- 
gent, s.'iline taste tinging the saliva a deep blue. The indicatoi substances con- 
tained in litmus are soluble in water and le«s .soluble or insoluble m alcohol. 
For Tests and STA^DAnDS sec the Kational Formularj' 

Azolitmin is a water-soluble coloring matter obtained fiom litmus; 
it occurs in dark violet scales, easily soluble in hot water and in dilute 
alkalis, forming a deep blue solution. 

Cudbear (X. F. 1916 to date) is a jiowder prepared from species of 
RoeccUa DcCandolle, Lccanora Acbnrius, or other lichens (Fain. JVir- 
mclwccx). 

Cudbe.ar is jirep-ared in much the «ame manner as orchil. The coloring prin- 
ciple IS apparonth’ orcein Cudliear is used as a coloring agent for jilianna- 
ccutical preparations as well as in d>cing 

DEscnimov —Cudbear occurs as a \er3' dusky red or red-purpIc powder, 
showing under the microscope fragments of hypho' and p«cuao-parenchj-ina 
from the lichen, hut vciy little woodj' or leafy tissue 

Rtant)\ui)s.— C udbear, extracted with water or with alcohol, forms a deep 
red solution which is rciiderctl lighter m lint by the addition of acid«, and is 
changed to purpHsli-red on the .addition of alkalis. For furtlicr standards see 
the National Formulaiy. 



Fig 30. — Left, Spfingnum squarrosum, center, SiAaonum aculifohum; right, Sphagnum 
c'jmbnfohuin (Drawing by Edward Fried, Universit>' of Illinois, College of Pliarmacy.) 


The Sphagnum mosses serve a great economic purpose in tliat tlic 
tliick beds and large areas of water-absorbent plant material, produced 
by succeeding generations of these plants, accumulate the e.xcessivc 
moisture of the rainy season and hold this water in reserve to suppb' 
the streams in the dry season. Sudi peat beds, when cut into suitable 
masses and dried, serve as fuel. This moss is also used for packing 
living plants for shipment. Tlie shredded, cleaned and dried sphagnum 
moss is utilized for absorptive purposes. It is more absorptiv’e than 
prepared cotton and, in the form of pads, serves many useful purposes. 


(OG) 
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The Pteridophytes include the ferns (Filicales), the horsetails or 
scourinpe-rushes {Equisetale9)y and the club mosses or lycopodiums 
(Lycopodialcs). 

The Pieridophyta constitute a verj' old group of plants, being first 
found in the Devonian and attaining their maximum development in 
the Carboniferous age, during which time they formed the bulk of the 
vegetation comprised in the coal measures. The existent forms are still 
numerous, exceeding 5000 species. Their chief economic value lies in 
their use as ornamental plants. 

EQUISETALES 

The Equiseiaccz or Horsetail Family is the only family of this order. 
It furnishes but little of medicinal value. 

Equisetamistheherb * ' , t. , 
Scouriag-rush, these ha^ The 

former plant contains eq 

Other species of EquiKlim contain the alkaloid cqui«ctine, which is destruc- 
tive to cattle Certain other species have been used as intestinal and urethral 
astringents. 

FILTCALES 

The Filicales or true ferns arc widely scattered, and comprise more 
than 4000 living and 000 known fossil species, the living species being 
classified into 9 families. Practically all of our common ferns belong 
to the families Polypodiaccx and Osviundacex. 

The Filicalcs possess a stem, usually an underground creeping stem 
or rhizome, which bears roots below and fronds above. The fronds 
consist of a petiole or stipe and an expanded lamina, often lobed or 
divided into pinnie The sporangia often develop on the under surface 
of the lamina, but sometimes the whole lamina becomes a spore-bearing 
organ. The sporangia frequently are clustered in a sorus, a small, circu- 
lar, brownish swelling which eventually breaks open and scatters the 
spores. Tlie spore falling into a moist and shady spot will develop into 
i tile gamctophjte, a fiat, green protliallus, which bears the se.\ual spores 
on the underside ailj'accnt to the earth. Cross fertilization occurs by 
means of the w ater currents ami a chemotactic influence. After fertiliza- 
tion, a new iilaiit develops and this sporoplijte becomes the typical 
fern plant. 

P()I.VrOI)I.\(’E.E, OH FAMILY 

ASproruM 

Aspidium (E. S. P. 1S.T1 to date) eoiisNts of the rliizoine and stipes 
of Dn/optern Filix-VKts (Linue) Scott (C. S. P. ISM to date), known 
r (97) 
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in commerce as European Aspidium or Male Fern, or of Dryopfcris 
marginal^ (Linne) Asa Gray (U. S. P. 1882 to 191G, 1942 to date), 
known in commerce as American Aspidium or Marginal Fern. 

Dryopieris FUix-mas is a perennial wood fern, w’idely distributed, 
being indigenous to Europe, Asia, North America west of the Eockv 
Mountains, and the Andes of South America. Dryopfcris marginalis 
is found in the Eastern and Central United States and north to Prince 
Edwards Island. The drugs are collected in early autumn and trimmed 
to leave the lower portions of the stipes attached to the rhizome; or 
the stipes arc separated from the rhizome and the dark brown periderm 
removed. The drug should be carefully dried and preserved. 

The generic name Dryopfcris is from the Greek meaning a fern 
growing on oaks; the specific name filix-mas means “male fern” in 
reference to its asexual fructification; the specific name marginalis 
pertains to the marginal position of the sori in this species. 

Description and STRUcruRE.—See Figure 37 and the U. S. Pharmacopecia 

Constituents.— Ether extracts 6 5 to 15 per cent of oleorcsin from the drug, 
which contains the active principle, namely amorphous filmaron, a complex 
dibasic acid, and amorplious fillcic acid Filicin or crystalline filicic acid 
be an anhydride of amorphous filicic acid. Only the amorphous acidic compounds 
are considered to bo anthelmintic The drug also contains fixed oil, tannic acid, 
several resins, sugar, and about 2.7 per cent of total ash. . 

Standards —Aspidium contains not less than 1 5 per cent of crude filicin. 
The acid-in«oluble ash is not more than 3 per cent. 

Uses and Dose.— Aspidium is an anthelmintic used in the treatment of 

tape-- .. 1 • . . ... / V— * ^ — •''♦‘'coleoresin. 

It shi • being pr^ 

ferret fihcic acid, 

which is dangerous when absorbed in large amounts. In case the treatment 
fails, ten days or more should elapse l^fore a second administration. 

Adulterants.— T he rhizomes of other ferns are sometimes substituted for 
those of the true drug, such as that of Osmunda claytoniana and related species. 
These occur in large pieces with coarse, wiry roots, and flattened stipes and 
free from chaffy scales 

The rhizome of Drijopteris spinulosa (Shield Fern) appears to possess proper- 
ties similar to the official drug; it somewhat resembles that of D. filix-mas, 
but the chaffy scales possess marginal glandular hairs and the munber of nbro- 
vascular bundles in the rhizome is usually but 6 or 7. The rhizome of the Lady 
Fern, Athymm fiilix-Jcemina has also been found as an adulterant. 

The rhizome of Pteridium aqmlinum contains a cyanogenetic amygdalin-Iikc 
glucoside. 


pedalum or A capillus-vcneris. These 
Eastern and Central United States an 
demulcents, •* * • • t • 

to question. 

American for 
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• as 
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id delicate of the North 
• and with blackish roots. 
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1 It. — I)ryoptfT\) fUr-mns. ,1. Rliieomc (r) with sti|)CMdi> (»e> im<l atturheO •‘tipcs 

(*) H, Li’iis \ icw of a tr.nisiiT»e 'Cttion of the rhizome bhuwini: ti> iiotlprniis (6>, cortex 
(<). t'tipe-trnrc huiiiiles {ih). concentric xa-sciilar Immllcx (rfc) cadi siirrouniJeti liy an 
endoilcrmii (r) and sIioviihe a central xjlcm (x) and a Hurnitiiidinc phloem (pi (!, 
Transxcr^o -ection of tlic fumlanicntal parcncliyma inchnIinK a |>ortion of a hundle. 
diowiiiB x>iem (r) XMtli larse traclicas {!), phloem (p), cndo<lerijn« (c), parenclijTna ( 7 >ir) 
containmK fitarcli (sO ati'l exhihilms •ntwccllujar spaco (ij and the internal g!an<l'ilar 
tnim (o?>l contninine the o!eoro»in l> I’rinciiial clement^ of the powder, leal.irifonn 
traclief reticulate trachef <ri-/i liEiiifol hxjimlorniil ccll-i (ft), phloem cclli 

(p), ami cclU of the fiimKnientnl parcnrh>ina (/«r) contaimnR oxoid. ohlone. elhiisoidal 
or irreuiiHr starch rraias (»() up to 25 microni in diameter (Drawings hy Murder and 
WirUi ) 
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the surface is glaucous and very smooth. The odor is slight, the taste bciug 
slightly bitter and somewhat astringent. For the structure consult Holm, 
Merck’s Report, 1909, page 62. 

LYCOPOOIALES 

Tlie clubmosses differ widely from the ferns and iiorsetails in botli 
sporophytic and gamctophytic characteristics. Many fossil forms, 
larger and more complicated in structure than anj' living forms, are 
known. The living clubmosses are mostly tropical, but some are widely 
distributed in the temperate regions. Two families are included: Lyco 
pod'mccx and Sclaginellacex, 

LYCOPODIACE^, OR CLUBjMOSS FAiMILY 

But two genera, Lycopodium and Phyloglossum are included in this 
family. 

The Lycopodiums (about 100 species) are perennial herbs found over 
most of the globe. They possess a herbaceous, creeping or pendant, 
somewhat branching stem. The leaves are small, lanceolate, sessile, 
evergreen, and arranged spirally around the stem, or in four ranks 
with the opposite leaves on the flattened sides of the stem somewhat 
larger, and those on the edges, smaller The fruiting bodies are strobiles 
with green leaf-like scales (b. sciago), or smaller yellow scales on a thin 
upright branch {L. clavafum). 



I’lii. .3s — Sjjorcs of Licojwiium davatum, ahowini? markiriES in tlie form of jirotubcr- 
auccs on the cell wall a, e, and e. the nholc siwrci, and d sectioned spores sIiowmK 
the interior but mthout cell contents. (Dranings by Gathercoal) 

LYCOPODIUM 

Lycopodium (U. S. P. 186.3 to 1947; N. F. 1947 to date) consists of 
the spores of Lycopodium davatum Linne. The spores are obtained 
from the ripened cones by shaking the fruiting tops on cloths, and the 
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extraneous matter is removed by sifting. The principal sources of supply 
are Estlionia, Latvia, Western Russia and Switzerland. 

The generic name Lycopodium is derived from the Greek and has 
reference to the fancied resemblance of the shoots of the plant to the 
foot of a wolf; the specific name clacatum refers to the club-like char- 
acter of the strobile. 


Description'.— A Ught-yellow, very mobile powder, nearly inodorous and 
‘ ' ’ " ' ’ .'etted by it, but sinking on being boiled 

mm into a flame The spores are some- 
convex base, from 25 to 40 microns in 
the reticulations being polygonal and 
formed by straight-sided delicate ridges which form a delicate fringe at the 
edges of the spore, when \dewed with the rounded surface of the spore on the 
under side, a distmct triangular marking is seen, formed by the edges of 
the flat surfaces of the spore. 

Constituents.— About SO per cent of a deep green odorless, non-drying oil 
with an acid reaction, which consists chiefly of oleic acid. The spores yield 
about 1 per cent of ash On beating with a solution of potassium hydrate, 
monomcthylaminc is hberated, and on macerating the spores in alcohol, a 
part of the alcohol is converted into an aldehyde. 

Uses —Lycopodium is used as a dusting powder to protect tender surfaces 
and as an absorbent. In pharmacy it is used to prevent the adhering of pills 
and suppositories. 

Adulterants —Lycopodium is sometimes admbeed until pine pollen, starchy 
materials, and various inorganic substances, as sulfur, talc and g^’psum. A 
recent adulterant of lycopodium has been found to consist of corn starch which 
had been treat ’’ ' ’ " • t • 

artificial Ij’coi 
resin) at near 
then dried an 

are detected by means of the microscope. 
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tjollen pollen Brain; W, MaiMcr or *'air-«‘ao.” (I)ran tne l>y Atl&mson ) 


nru 2 u. Ij, poi’iiiuitvtiiiii, oi luc iiiiu mn, oi vciietueia; 

L. crrntim, of the Tropica, and L .if JwrCWL**t**A» loyed in medi- 
cine. 



SPEEMATOPHYTA OE SPEEMATOPHYTES 

The Spermntophytes (scwl-beariiig plants) represent the most com- 
plex types of the plant kingdom. They arc mostly chlorophyll-hearing, 
with but very few parasitic or saprophytic forms; tJjey usually produce 
well (lilTereiitiated roots, stems, leaves, ami flowers, and, by sexual 
fertilization, seed. The seed may be produced on exposed bracts (the 
Gymnospenns) or in closed carpels (the Angiosperins). The number of 
species, approximately Kk3,000, probably h greater than is found in all 
other groups of plants. jSlost of our vegetal)le drugs come from the 
Spermatophytes. 

GYMNOSPEUAL'K OU GYiMXOSl’KUMS 

'J'liis is an ancient order of plants wbieh arose in the Devonian and 
reached its zenith in tlie Carhonifermis Period. It was especially pre- 
dominant during tlic Triassic Age. The surviving forms are represented 
by about Oi^O species, divided into the Cycmhilc.^, (Unkgoak-'i, Comferolea 
and Onctale.t. 

CYCADALES OR CYCADS 

Only a single family, the Cyauhecx, including D genera and aljont 
100 species, constitutes this order. It yields no meriicinnl products of 
importance, but several economic pro<lucts of value. Tliese plants 
po'isess a tliick, unbranched, cylindrical stem, sometimes very short, 
but again reaching a lieiglit of 00 feet. The leaves, usually pinnately 
compound, are borne spirally around the stem, leaving, as they decay, 
the bases of the petioles covering the stem; in older plants, the leav’es 
form a crown at the top of the stein. 

The sago palms, species «f Cycns, furnish an important economic 
product, namely, tlie starch found in the stem, which constitutes Sago. 
(Sec pages 120 and 148.) 

GINKGOALES 

Only a single species. Ginkgo biloha, widely cultivated as an orna- 
mental tree, but nativ'e to China, is found in this order. The leaves arc 
not “evergreen” or needle-shaped, hut drop at the end of the growing 
season and are broadly fan^haped. In structure, the stem resembles 
the Conifers and in fruit-hearing, the Cycads. 

CONIFERALES OR CONIFERS 

Tlie Conifers (c»)ne-bearing) include several families, 40 genera and 
about 500 species. The plants are mostly resinous trees or shrubs, v ith 
stems whiclj possess a pith, a circle of open collateral bundles, and a 
true bark. The leaves are evei^een, usually sessile and either narrow, 
linear or needle-shaped, or flat and scale-like. The fruits are cones 
usually with woody bracts but sometimes fleshy. 

( 102 ) 
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Tlie Conifers arc of great economic importance for their timber and 
for ornamental purposes, as well as for many valuable resinous or oleo- 
resinous products, which include the natural oleoresins, obtained as 
natural exudations or by incising the trunks, the volatile oils and resins, 
obtained by distillation of the oleoresins; the “tars” and “pitches,” 
obtained by destructive distillation of the wood or the resin; and the 
volatile oil (especially from the leaves) obtained by steam distillation. 
These plants also yield valuable tanning barks, medicinal barks, medic- 
inal fruits and, in some instances, seeds usetl for human food. 

Plant Products from the Coniferales 

because this group of plants is noted for its resinous products, a 
general discussion of these products will be presented at this point. 

Resins probably never occur free in plants but are associated with 
other plant products, such .as volatile oils, gums, benzoic acid, cinnamic 
acid, or small amounts of other substances. 

Resinous plant products are produced normally during growth or 
are secreted as a result of injury to the plant. They usually occur in 
cells, sacs or canals especially forme<l by the plant for the purpose of 
holding them. Resins occur in 33 families of the Spermatophytes. 

RESINS 

When resins are separated and purified they are usually brittle, 
amorphous solids which fuse readily upon heating, after passing through 
a preliminary stage of softening. They are insoluble in water, but dis- 
solve in alcohol or other organic solvents, forming solutions which, on 
evaporation, deposit the resin as a varnish-like film. Resins burn with 
a characteristic, smoky flame. 

Resins may be considered as final products in destructive metabolism. 
i\Iany are believed to be oxidation products of the terpenes. They are 
usually more or less complex mixtures and their principal constituents 
may be classified as follows: 

Resin Acids, — Tliese contain a large proportion of oxy-acids, usually com- 
bining the properties of c.'irbotj'lic acids and phenols They occur both in the 
free state and as esters They are soluble in aqueous solutions of the alkalies, 
usually forming soap-like solutions or colloidal su'>pon«ions Tiieir metallic 
salts are known as resmatos, and some of these are ii«cd extensively in the manu- 
facture of cheap soaps and varnishes. Examples of these are abiotic acid in 
roMn or colopiiony, copaixnc and oxj'-copaivic acid in copaiba, guai.aconic acid 
in guaiac, pimaric (pimarinic) acid in Burgundy pitch and frankincense, san- 
daracolic (sandaraemohe) acid in sandarac, aleuntic acid in shellac, and com- 
miplioric acid m myrrh 

Resin Alcohols.— Complex alcohols of Iiigli molecular weight, known as 
resinotannols, are tho«c which give a tannin reaction with iron salts; and 


I'ol.atcil nloercsinotannol from aloe®, aniinorc«inotannol and galbare'inot.annol 
from ammoniac, ix!nire«inotannol from lialsam of Peru, «iare'-inotannol and 
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sinnnresinotannol from benzoin, and tolnresi'iiotannol from balsam of tolu. 
The following arc examples of rcsinol resins: beiizoresinol from benzoin, sto- 
resinol from styrnx, gurjuresinol from giirjun balsam, and giiaiacrcsinol from 
guaiac resm. 

Resenes. — Complex neutral substance.^ devoid of characteristic chemical 
properties. They do not form salts or esters, and are insoluble in and resist 
hydrolysis by alkalies. They include alban and fluavil from giitta percha, 
copalresene from copal, dammaresene from dammar, dracoreseno from dragon’s 
blood, olibanorescnc from olibaniim. 

Gluco-resins.— Thece arc complex mixtures yielding sugars and complex 
resm acids on hydrolysis, as the resins of jalap and scammony. 

Pharmaceutical Resins are obtained (1) by extracting the drug with alcohol 
and precipitating tlic resin in water, as with resins of jalap, scammony, ipomea 
and podophyllum; (2) by separating the oil from oleoresm b}’ distillation, as 
rosin from turpentine and co|>aivic resm from copaiba; (3) by heating the plant 
part, as guaiac resin from guamc wood; (4) by collecting the natural product 
that has exuded as oleoresm from the plant through natural or artificial punc- 
tures and from which the imturni oil has partially evaporated into the atmos- 

f ihere, as Burgundy pitcli, mastic, sandarnc, dragon's blood, etc.; (5) by col- 
ecting fossil resins, such as cop.al, kauri, dammar, etc. 


OLEORESINS 

Oleoresins are more or less homogeneous mixtures of resins and 
volatile oils. 

There is no sharp line of demarcation between these various types of 
resinous substances, and classification is sometimes difficult; thus guaiac 
resin, which is not usually rcgardwl as a gum-resin, may contain ns 
much as 10 per cent of gum; small proportions of volatile oils arc present 
in many resins, sucli as mastic and sandarac. 

The natural oleoresins from the Contferales Include the turpentines (American, 
Bordeaux, Austrian, French, Venice, Strasburg), Oregon balsam, Canada balsam, 
Burgundy pitch, Canada pitch, spruce gum and sandarac. Those named first 
are liquid oleoresins, the fatter one.s semi-sohds or solids. Usually, there is a 
small amount of “nsturai” exudation from the trees due to insect stin^, broken 
branches, etc , but the commercial supplies are generally obtained by artificial 
incision through the bark and even into the wood. 


GUM-RESINS 

Gum-resins are mixtures consisting chiefly of resin and gum. TJie 
gum is usually a glycosidal substance similar in composition to gum 
acacia. Probably the only true medicinal gum-resin is gamboge, ^Yinch 
contains no volatile oil. 

Oleo-gum-resins are mixtures of resin, gum, and volatile oil and fre- 
quently small quantities of other substances. The principal medicinal 
oleo-gum-resins are myrrh, asafetida, galbantim, ammoniac and oliba- 
num (frankincense). 


BALSAMS 

Balsams arc resinous mixtures which contain large proportions of 
benzoic and cinnamic acids. Benzoin is sometimes referred to as a lial- 
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samic resin. The medicinal balsams include balsam of tolu, balsam of 
Peru, styrax (Levant and American), and benzoin (Sumatra, Siam, etc.). 

VOLATILE OILS 

These products are discussed very extensively in another location 
(sec page 523), but are mentioned here especially because natural oleo- 
rcsins are occasionally distilled and the volatile oil portion is separated 
as a valuable medicinal product. This is especially true of oil of tur- 
pentine. In other cases the coniferous leaves or twigs or fniits are steam- 
distilled to yield the volatile oil tliat is used in medicine, such as pine- 
needle oil, oil of juniper, oil of savin, etc. 

PRODUCTS OF DESTRUCTIVE DISTILLATION 

When the wood or resin of the pines is heated without access of air, 
a decomposition takes place and a number of volatile compounds are 
driven off, and charcoal remains. The condensed volatile matter usually 
separates into two layers: an aqueous layer containing wood naphtha 
(methj^ alcohol) and pyroligneous (crude acetic) acid, and a tarry 
liquid constituting pine tar This dry distillation is usually conducted 
in retorts, and if the wood be chippe<l or coarsely ground and the heat 
be applied rapidly, the yield of tar is about 10 per cent of the wood 
taken. The chief medicinal products are pine tar and juniper tar. 

TURPENTINE 

Turpentine, Gum Turpentine or Gum Thus (U. S. P. 1S20 to 1010; 
N. l’\ 1910 to date) is tlie concrete oleorcsin obtained from Pinus 
jmluslris Miller and from other s|)ccies of Pinus. 

"Gum” turpentine or "Gum” is a common name among the collectors 
and dealers, hut it is a misnomer from the scientific standpoint. 

Turpentine is collected in North and South Carolina, Georgia and 
Northern Florida. (See Fig. 40.) The trees form vast forests, and 
turpentine “camps,” including a “still,” arc set up in the particular 
block of trees to be “worked” for tjie season. The larger trees are IS to 
20 inches in diameter, though trees as small as 4 or 0 inches in diameter 
may be “boxed.” If skillfully “worked” they will yield turpentine for 
fifteen to twenty years Spraying the freshly chipped faces with 40- 
00 per cent sulfuric acid, increases and prolongs the flow. 

Dlscriition — Turpentine occurs in ycllowidi, opaque ma«sc'!, lighter inter- 
nally, more or le^s glossy, stickj' when warm, brittle in the cold. Odor and taste 
characteristic 

It i ' * • • • . 

Tin than 

2 per I ns a 

counter-irritant 

Allifd rnonecTs —Pinus txdn, a tall tree growing in the regions wliere 
Piniit fialu^lns i« found, siclds an oloorc-m like turpentine, though in lev'scr 
amount. Pintit si/h’cs/m, or Scotch pine, winch is indigenous to the mountains 
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of Europe and Asia and extensively cultivated in this country’, is tlie source < 

much of the turpentine used in EiiroiKJ. _ 

Bordeaux Turpentine is a product resembling American turpentine, and 
obtained from Pirns vinaster and other «*i)ecies of Pini/s grou mg ^outhci 
Franco, tlie resin consisting chieflj’, however, of the anhydride of pimane aci 




I 


•n 


Fig. 40 Collection of turpentine The olooresm w the tprmg of the J' 

obtained by making tiian^lar incisions into the bark and woo containers attac 

It flons into Mvities f"bo*es”) cut loirer down in the trunk. ed i 

to the tree The thick liquid which collects in eutting is of supe 

barrels and taken to the stills The product of the hrst yea ^ fr-nm 15 


tainers and is largely ream. (Photo by B V Christensen. Gainesville, i-la-) 


Venice Turpentine, or I,arcli Turpentine (N.,F. 1910 o" ntahis 


Vemce iurpentme, or i-arcu Turpentine r. j„, 

obtained from Lanz europxa This larch is mdigenous to th 
Central Europe and is extensively cultivated. Incisions .®y,A y.. 


Central Europe and is extensively cultivated, /njisions are 
heartwood in the spring and then plugged until the Y,.' -vin cc is obtaii 
i<? collected by means of a spoon. From each incision about -ou ■ 
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annually. The oleoresin is secreted by the tree for only a few years. Com- 
raercKil supplies come mostly from the Southern Tyrol, 

The oleoresin is a thick, nearly clear and transparent liquid of a yellowish, 


cent, Venice Turpentine may be adulterated with rosm or American turpentine 



Fia, 41.— nngrammatio «clicnie illii«traiiiie rdnn<>n bciv\cen tlie ofTici^l in-oiiiiel' 
obtained from Ftnua pnltisln$ (Drawioi; by R 11. 1\ irth ) 


Strasburf Turpentine is the product of the European silver fir (Aifes peo 
limita). It closely resoinblos the Canada turpentine, but has a lenion*Iike odor. 
It contains 24 to 30 per cent of a Krecni'ih, fluorescent volatile oil, con^istinR 
cliiefly of /-pinene. 

Oregon Balsam,— Tliis is obtained from the Douglas fir (PscHfloltnfa dovg- 
' ' ' ''‘itcs and British Columbia. The 

draining by means of a spout, 

to those of Canada turpentine 
For microscopic teclinique it is not to he recommended, as it gradually becomes 
granular and opaque. 

Spurious niKtures Inavc been sold under the name of "Oregon balsam,” and 
for til * ■ • • . t . . . ,, 

Car . . . t • . ' 

is a li 

nous • " . 

' ■ . 1 . 1 - 1 / vesicles or blisters on the surface, from 

1 with the s|K)ut of the can used by tlic 
m Queliec. 

I yellow, occasionally with a greenish 
nuore>.ccnrc, transparent, with an ngreeahle, terebinthmate odor, and a bitter, 
slightlv acrid t.sstc 
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Canada balsam contains 15 to 25 per cent of volatile oil, consisting chiefly 
of t-pinene, and 70 per cent or more of resinous substances. 

Canada Balsam, as a mounting medium (U. S. P. 1910 to date; N. F. 
1920 to date) consists of the resin, freed from volatile oih and dissolved 
in xylol to form a solution of suitable density. It is used mainly for 
mounting microscopic specimens and as a cement for lenses. 

Burgundy Pitch (U. S. P. 1820 to 1905) is the resinous exudation of the stems 
of the Norvay spruce fir (Ptcca cxcc/sa), an evergreen tree indigenous to Europe 
and Northern Asia. The resm is obtained by making incisions through the 
bark into the wood, the resin exuding and solidifying; it is then collected and 
purified by melting it in hot water and straining the mixture. 

Burgundy r' ’ ' * ’ ’ , * 

or less plastic I 

times brittle, } ■ , 

taste aromatic and sweetish. 

It consists chiefly of two crystallizablc resin?, about 5 per cent of a volatile 
oil (isomeric mth oil of turpentine), to which its peculiar fragrance is due; 
and about 10 per cent or less of water, which is included during the preparation. 

Burgundy Pitch is a stimulant ana counter-irritant. Formerly it was much 
employed in medicinal plasters. 

Canada (or Hemlock) Pitch (U. S. P. 1831 to ISO!) is the olcorcsin of the 
common hemlock (Tsvaa canadensu) and is obtained by making incisions in 
a- j .n*. I...:!:..., ..Wg of the wood and bark 

• *• , reddish broivn, opag^ue 

rob.abIy contains simflar 

constituents, 

largeshrub 

of ■ to facilitate 

th 

■ • 'ered with a 

wl ■ • transparent; 

od • ■ ■ uishw from 

mastic in that it is not plastic when chewed. 

fi'-.-j..- T I «- , .P _ -..J I- w,o;„K. ,'n v<»rr)J5hCS. 

'all's, 

•ving 

Spruce Gum is a natural exudation on the branches of the black or bog 
spruce'^--- f spruce (P. canadensis). 

It IS p northern New England 

C trunk, the finest flavor 

and c 

It consists largely of a gummy substance, a small quantitj' of volatile pH 
(apparently a simple terpene), and several resins. It has medicinal properties 
and uses similar to gum turpentine; tliough rarely used medicinally, thousands 
of tons of spruce gum are used annually in chewing gum. 


TURPENTINE OIL 

Turpentine Oil, or "Spirits" of Turpentine (U. S. P. 1820 to 1947: 
N. F. 1947 to date) is the volatile oil distilled from the oleoresin obtained 
from Pinus ■palustris Rliller and other species of Pinus w'hich yield 
turpentine oils exclusively. 
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of 

to , 

at , 

Constituents.— It consists almost entirely of pincne, which in the American 
oil is mostly dextrorotatorj', while in the European oil it is levorotatorj’. 
Uses. — It is used externally as a counter-irritant and a mild antiseptic. 
Allied Products. — Austrian turpentine oil is derived from Anus nigra, and 

. . ‘ hile it resembles 

Rectified Turpentine Oil (U. S. P. 1894 to 1947; N. F. 1947 to date) 
is turpentine oil rectified by distillation from an aqueous solution of 
sodium hydroxide. It is to be dispensed when turpentine oil is required 
for internal use. It is used as an expectorant, diuretic, urinary antiseptic 
and anthelmintic. Average dose, 0.3 cc. 

Terebene (U. S. P. 1894 to 1942) is a mixture of tcrpene hydrocarbons, 
chiefly dipentene. 

Oil of turpentine la repeatedly treated with concentrated sulfuric acid until 
the residual “oil” is optically inactive. 

Terebene is a strong stimulant to the mucous membrane and is used as an 
expectorant and antiseptic. Average dose: 055 cc. 

Terpin Hydrate (U S. P 1894 to 1947; K. F. 1947 to date) is formed 
by the action of nitric acid on rectified oil of turpentine in the presence 
of alcohcl. It is the hydrate of the dlhydrox>’ alcohol terpin (CioHn- 
(0H),.H,0). 

Terpin Hydrate is a stimulant to the mucous membrane, therefore 
an expectorant, diuretic and diaphoretic. Average dose, 0.25 gm. 

Resin, Rosin or Colophony (U. S. P. 1820 to 1947 ; X. F. 1947 to date) 
is a solid resin obtained from Ptnus palusirii Miller and other species 
of Finns. 

The commercial grades of rosin vary in color from light amber (the 
finest or “water-white” grade) to almost black (and very dirty); the 
latter is used principally for destructive distillation and the production 
of “rosin oils.” Rosin has a great variety of technical uses. Only the 
light-colored transparent rosins nrc useil medicinally. 

DEScnimoN. — Usuallj’ in shiny, sharp, angular fragmentfi; tran-^lucent, 
amber-colored, often covered with a yellowish dust; hard, brittle, caeily pul- 
vcrizablc, fracture sKallow-conchoidal; odor and taste faintly tcrebmthinatc, 

, . . . . r 1 . yolatilc 

neutral 

eliiyi suiiiiie iii a tuu iiiiviuie a&*>uinc> u lu-c, lueii v joiei, and Anally 

a deep violet color 

The alcoholic solution of rosin liecomes milky-white on addition of water, 
and on heating fragments of ro^in in water they melt, flow- together and form 
ft sticky mas**. 

CoNSTlTUESTb.— From SO to 90 per cent of an anhydride of abiotic Bcid, 
wbich, on treatment with nlrohol, is ch.angpd into crystalline abiotic acid; 
sjhic acid, whicli is probably a decomposition product of abictic acid; 
not more than O.l per cent. 
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Uses.— R osin is used in cerates, plasters and ointments. It is sliplitly anti- 
septic and stimulant. It is employed in veterinary medicine as a diuretic. 
Rosin is not infrequently used as an adulterant of other resinous products, as 
of Burfrund}' pitch and Venice turpentine. A mixture of rosin and oil of tur- 
pentine IS sometimes substituted for the latter. 

Pine Tar (U. S. P. 1S20 to date) is a product obtained by tlie de.striic- 
tive distillation of the wood of Vim s juthtsiris Miller and otlier species 
of Pimis. 

Description.— Semifluid, vi-scid, blackish brown, nnn-crystnlliiie, traiispaicnt 
in thin layers, becoming granular or cry.stnlline Cduo to the separation of pyro- 
catcchm) and opaque with age; odor peculiar, empyreumatic, aromatic; taste 
iningent. Pine tar is miscible with alcohol, ether, cliloroform, fixed or volatile 
oils, and solutions of potassium or sodium hydrate. It is heavier than water 
and slightly soluble in it; the solution is of a pale yellowish brown color and 
has an acid reaction; it yields with a dilute solution of ferric cliloridc, a reddish 
color, and with a stronger solution an olive-green color, due to the presence of 
pjTocatechin (distinguishing it from juniper tar); and is colored brownish red 
by an equal volume of calcium hydrate test solution. The petroleum ether 
extract is colored greenish by a 0.1 per cent solution of copper acetate 

Constituents —Pine tar consists of a resinous substance, with which is 
admixed a small quantity of turpentine, acetic acid, methyl alcohol, and varioii'' 
volatile empyreumatic substances On distillation four distinct classes of 
products are obtained: (1) An aqueous distillate, from 10 to 20 ner cent, con- 
sisting chiefly of acetic acid, metliyl alcohol and acetone. (2) A light oily dis- 
tillate, from 10 to 15 per cent, coming over under 150® C., and consisting of 
mesityleno, toluene, xylene, cumcnc,metbeneandeiipion, which productsarc used 
as solvents for varnishes and similar .substances, (3) A heavy oily distillate, 
about 15 per cent, distilling over between 150* and 250* C., and consisting of 
the creosote oils, viz.; phenol, crcsol, creosote, paraffin, najihthalene, 
chrysene, retenc and some other substances (4) A black resinous rnass, called 
pitch (50 to 65 per cent) which has the odor of tar and is still official in some 
pharmacopecias, under the name Pix Nigra. 

Uses and Dose.— Pine tar is an irritant and parasiticide. It is also an e.xpec- 
torant ’ 

Oil c' . voJ.atilo oil distilled from pine tar. 

Upon s color and forms a tarry depo'it. 

Rectified Tar Oil (U. S. P. I91(> to 1947; N. F. 1947 to date) is the 
volatile oil from jiine tar, rectified by steam distillation. 

Description.— It is limpid, at first colorless, but gradually darkening to a 
reddish brown, and with a strong empjTCuraatic odor and taste, but docs not 
form a tarry deposit. It is soluble in all proportions in alcohol. It consists 
largely of hj’drocarbons, such as pinenc, some phenol compounds, acetic and 
other acids. 

UbEs AND DobE — It IS Hsc<l as an expectorant and in ointments or lotion'- 
as .a paiasiticidc and an irritant. Average dose- 0 2cc. 


PINE OIL 

Pine Oil (X. I'. 1947 to date) is a volatile oil composed chiefly 
tertiary and secondary terpene alcohols obtained by extraction and 
fractionation or by steam distillation of the wood of Pimut pahi.iins 
Miller and other species of Pimts. 
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For either the extraction or distillation process, the wood is shredded, then 
fractionally steam-distilled to yield wood turi^tine (coming over first) and 
pine oil. The dry chips are then extracted with a light petroleum distillate, 
which extract upon fractional distillation jdelds the solvent, pine oil and rosin. 

Description —Pine Oil is a colorless to hght amber hcmid with a character- 
istic pinaceoiis odor. It is easily miscible with alcohol. Specific gravity 0 92o 
to 0 937 at 25® C For other constants and tests see the National Formularj’. 

Constituents —Largely a terpineol; also appreciable quantities of terpenes, 
secondary and tertiary alcohols; and the phenolic ether, methyl cha^ncol. 

Uses — It is valuable in certain disinfectants and insecticides, especially in 
the veterinary field It is an excellent carrier of pyrethnns and rotenone. It 
also has other important industrial uses; in flotahon processes; m textile and 
paint manufacture, as a source of sj'nthetic oils and perfumes. 

Pine Oil Emulsion Concentrate (K. F 1947 to date) is a concentrate 
prepared from pine oil and water using soap, sulfonated oil or other 
suitable emulsifj ing agent. It contains not less than 65 per cent, by 
volume, of pine oil, and not more than 10 per cent of water It is com- 
pletely miscible with 19 parts of water. 

A satisfactory concentrate may be made from 74 per cent of pine oil, 8 per 
cent each of rosin soap and linseed soap, and 10 per cent of water. Other formulas 
also furnish the official concentrate 

The concentrate is a clear, colorless or pale yellow liquid, which when diluted 
with water (1 tu 20) Yields a stable emulsion This emulsion has a phenol 
coefficient of 3 to 4 It is very extensively used as a disinfectant m stables, 
cattle cars and trucks, stock yards, etc , and as an insecticide m cattle sprays. 


PINE NEEDLE OIL 

■Dwarl Pine Needle OU or Pine Needle Oil (U. S. P 1916 to 1947; 
N. F. 1947 to date) is the volatile oil distilled with steam from the fresh 
leaves of Pinus mugo Turra (Pintis pumiUo Haenke). It contains not 
less than 3 per cent and not more than 10 per cent of esters calculated 
as bornyl acetate. 

The Sw’iss mountain pine or dwarf pine is closely rel.ited to the culti- 
vated ornamental mugho pine in the United States. 

The oil is almo.st colorless with a pleasant, aromatic odor and a bitter, pungent 
taste. It IS soluble in less than 10 volumes of 90 pec cent alcohol, tlvough fre- 
quently with turbidity. 

The oil contains from 5 to 7 per cent of bomyl acetate, also cadinene, phcl- 
landrcne, pmene and sylvostrene. 

It is used .TS an inhalant with expectorant, stimulant and mildly antiseptic 
properties. 

Siberian Pine Needle Oil, distiUeil from the lca\x?' of .lines sibcncn, con- 
fains up to 40 per cent of bornyl cstcis 

Scotch Pine Needle Oil, distilled from the le.ives of Pinm x’/lrcsln'', and 
ticrman. Sncdi'h and 12iigli>li Pine Needle Oils have !>eon used medicinally. 

JUNIPER 

Juniper or Juniper Berries (U. S. P. 1S20 to IS7.4. X. F. 191(5 to date) 
is the ilricfl fruit of Junipcni/r cotntiiHnh Limit* and its variety dcprc.r<ta 
Pursh. 
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The generic name Junipcrus is from the Celtic meaning rough and 
refers to the foliage; the specific name communis is from the Latin 
meaning, the ordinary kind. The plants are small evergreens vitii 
subulate, prickly-pointed, verticellate leaves; the fruit is a galbulus. 
Tliey are indigenous to North America, Europe and Asia, the fruit 
Ijeing gathered in Italy, Hungarj', eastern Germany and Sveden. IMost 
of the commercial product comes from Italy. It is said that fruits from 
the southern climates contain larger amounts of volatile oil. Besides 
their pharmaceutical use, Juniper berries are employed in the manu- 
facture of certain varieties of gin. 

Desckiption and STRUCTtmE.— See Figure 42 and the National Formularj’. 

Powder. — Moderate brown to dark yellowish brown; odor aromatic; taste 
sweet, mildly terebinthinatc, slightly bitter; it shows fragments composed of 

stone cells, the latt ' • •— -** /.mm 

oxalate from 5 to 3 
showing the polygr 
and of endosperm tissue. 



by Wirth ) 

CossTiTUENTO.— Juniper contains 0.5 to 1 5 per cent of volatile 
cent of rc'^in, 15 to .30 per cent of dextrose; a yellow coloring pnnciine, 
yields 2 to 4 per cent of ash. , . . 

.Standards —Juniper contains not more than 10 per cent of , 
discolored fruit of the plant and not more than 3 per cent of other lores 
organic matter, and yields not more than 2 per cent of aeid-insolublc as». 

Uses AND Dose.— Juniper is a diuretic. Average dose: 4 gra. 

Juniper OU (U. S. I>. 1820 to 1947; N. T. 1947 to date) is the volatile 
oil distilled with steam from the dried ripe fruit of Junipcrus communis 
Linne and its variety depreua Pursh. 
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Tills oil is a nearly colorless, limpid liquid liaviii" the cliaractcristic 
odor and taste of juniper berries. It forms a neutral solution in 4 vohniirs 
of alcohol. The oil contains pinene, cadinene and juniper camphor. 

Uses and Dose. — The od la used as a diuretic, emmenagopjue and Renito- 
urinarj’ antiseptic. Average dose- 0.1 cc. 

Juniper Tar or Oil of Cade (V. S. P. 1894 to date) is the cmp} rciunatic 
volatile oil obtained from the woody portions of Junipenis oxyccdnis 
Linne. 

The heart wood of the shrub which is Xnow’n as prickly cedar, and 
is indigenous to southern France and other countries bordering the 
Mediterranean, is cut into shavings, which are packed into tight retorts 
or kilns with a drain, and then heated for several hours or days.- The 
distillate separates into an upper oily la^-er, which constitutes the official 
product, middle aqueous layer, and a lower layer of pitch. 

Desckiption.— A viscid, clear, dark-brown liquid, with a tar-like odor and 
a pungent, bitter ta.stc It is partially I'oluble in aliohol and in petroleum 
bcnzin, and completely soluble in amyl alcohol, chlorofonn, glacial acetic acid 
and in oil of turpentine. It will almost completely dissohc m 3 volumes of 
ether. It imparts an odor and taste and an acid reaction to water, and the 
aqueous solution gi\es a red coloration wjlb verj- dilute feme chloride solution. 

Constituents —The sesquiterpene, cadinene, a.«?ocjafed with some phenolic 


: ■ • tne 

wood of the root of Pinua sylicslns, contains d*pinene, d-s3lve«treno, and, in 
Swedish oil, dipentene. 

Lignum Jumper!, or Juniper 
of Juniperus communis, is oftic 
commerce in pieces varying fr< 

usually adhering. The wood of the root Is preferred to that of the stcmi and 
branches m that it is more aromatic. It contains a email qiumtlty of volatile 
oil and resin. 

The Juniper Wood Oil of commerce consists app.-irently of oil nf turpentine 
to which some jumper oil has been added, or it i^ turpentine oil which has been 
added to jumper wood or branches and redistilled The oil is used to some 
ettent in veterinary medicine. 


CEDAR 


Savin, or Sabina (U. S. P. I82C ^* ’"*'*' ’ t • 

of Junijieriii snbj’no Liim^, an c% 
regions of southern and central 
iotmg twigs are collected in the 
\ol.iliIe oil they are u*-cd in the green state. 

Tlic iiranchlets arc covcixkI, cveept neat the base, with cIomiIv apprc««ed 
scale-liko leaves which arc grayish or bronnidi pren, rhomboidal, about I mm. 
long, ‘t-ranked, cln«cly imbricated, thus comjdetely covering tlie branchlet«, 
and each le.af sljows in cross-section a single large oil gland directly beneath 
the cpidei " " - - * - ‘ \ 

present. ■ ■ * 

The stare ■ ' ' ' ' ' 

dermal fit , . ■ ■ ■ ’ , * 

8 
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are numerous, also fragments of narrow trnclieids and of epidermis and hypo- 
dermis. 

Savin contains from 4 to 6 per cent of a volatile oil, consisting of about 10 per 
cent of an alcohol, sabinol; 40 to 44 per cent of an ester of sabinol; pinene; 
cadinene; and a principle with an odor of cuminic aldehyde; also a resin and a 
small amount of tannin. 

The drug is a diuretic. Average dose: 0.6 gm. 

Savin Oil (U. S. P. 1840 to 1916) Is steam distilled from the young fresh 
twigs of Jnmperus sabina IJnn4 and is similar in properties and uses to juniper 
oil. It has a marked stimulating effect on the uterus, hence is a powerful and 
dangerous emmenagogue and abortifacient. 

Thuja, White Cedar or Arbor Vita (U. S. P. 1882 to 1894; N. F. 1916 to 
1936) is the young twigs of Thuja ocddcrUalis Linnd, a conical tree indigenous 
from Quebec to Virginia, west to Minnesota and Manitoba, and extensively 
cultivated. 

The leaves arc 4-rankcd and of two kinds; one opposite pair are more or le«is 
elongated, clasping, and triangular in section; the other pair is flattened, op- 
pressed and with a prominent olcoresin gland near the middle of the under 
surface; the arrangement of the leaves is such as to give the branches a flattish 
appearance. The fruits are small cones with 6 to 10 carpels, each bearing a 
narrow-winged seed. 

Thuja contains 1 per cent of a volatile oil with an odor resembling tansy; 
it contains d-pineno, 1-fenchone, d-tliujone, and an inactive oxime; the drug 

’ ' ' * 'lujin which resembles quercitrin; a bitter 

The two latter principles are also found 
in emmenagogue and an irritant. The 

average dose of the drug is 2 gm. 

Cedar Leaf Oil, Oil of Thuja or Oil of Arbor Vitee (U. S. P. 19^3 to 
date) is the volatile oil distilled with steam from the fresh leaves of 
Thuja occidentalis Linne. 

DEscniPTioy —Cedar L ' ' ' 

istic, pleasantly aromatic ® 

Volumes of 70 per cent ale 

calculated as thujonc For other constants and assay process see the U. o- 
Pharmacopoeia 

Constituents.— Cedf - .... ” -j- 

the first two giving the 
Uses and Dose — Th 
dose, abortifacient and convul<!an 
and an antiseptic. It entered the ' - 

for lavender oil in soap liniment, 

Average dose. 200 me. 

BedC'-’v -c— > 

erns virgi ' • * ' 

The fruil 
sahina. 

as cedarwood ml and occurs to the extent of 2 5 to 4.5 per cent. The oil con- 
sists of ce<lrol, or so-called cedar camphor, and cedrone. 

Cedar Oil or Cedarwood oa (U. S P. 1916 to date) is a selected com- 
mercial oil distilled from the wood of red cedar, Jvniricm virgimana 
Linne, with a refractive index of about 1.504 .at 20° C., to iie used lor 
"clearing” sections of plant or animal tissue for viewing under the 
microscope. 
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Immersion Oil is cedar oil especially prepared to liave a refractive index of 
exactly 1 515 at 18° C , for use with homogeneous immersion lenses. 

PINACEOUS BAPKS 

White Pine (N. F. 191G to date) is the dried inner bark of Pimts 
sirohm Linne. The \Yhite or Wej'moiith Pine is the principal timber 



iin 


SPERMATOPIIYTA OR SPERMATOPIIYTES 


Finns is the ancient Latin name, prohahly akin to ‘pinm, meaning 
a feather, and has reference to a somewhat feathcr-like foliage of man} 
of the species. The specific name slrohm pertains to the cones or stro- 
biles. 


DEscnipTioN, Histology and Powpek. — See Figure 43 and the Isalional 
Formulary. . r xt. j 

Constituents. — The alcoholic extract forms about 30 per cent of the cinig 
and contains tannic acid and an olcoresin; the bark contains consideraolc 
mucilage and a small quantity of coniferin; the latter is usually pre«!ent m tne 
cambial layer of all of tlic species of Pinus as well as in other genera o* t e 
Pinacex. Total ash is not more than 2 per cent and adhering outer bark not 
more than 1.5 per cent of the drug. • a -a, n 

Larch Bark is the inner hark of the branches and trunk of Lanx • 

It occurs in quills and flattened, more or less transvcrsolj' ctin'cd pieces, ou 
surface light to dark red, inner surf 
sliortrfibrous; odor aromatic; taste 
contains scattered groups of stone 

varying in shape from branching t( 

fibers Larch bark contains 10 to 16 per cent of tannin, a 
volatile oil, resin and larixmic acid. The latter sub imes at 93 ^ 

crystals resembling those of benzoic acid. It is allied to pyrogallol ana pyr 
catechin and occurs mostly in the bark of young trees. , ■ tu.. rTnitufl 

Hemlock Bark from Tsxtga canadensis, is vcr>’ extensively used tne 
States for tanning. The inner bark is used to some extent m 
astringent. The drug comes in flattened pieces, varj’ing m size; the ou 
face is cinnamon-brown or blackish broun and „ aLi.. 

evenly furrowed; inner surface yellowish brown to cinnamon-brown, ^ 
striate and with numerous small ciystals; fracture short in the 
and strongly fibrous in the inner bark; the odor is famt and the ® iW, 
astringent. It contains from 10 to 15 per cent of tannin and a small q 
of volatile oil and resin. 


gxetai.es 

This order contains but one family, the Onetaccx, a small fainil} ^ 
three genera and about forty species, of great interest to botanists, sm 
it connects the Gymnosperms witli the Angiosperms. ,, 

of Gneiitm yield edible fruits and gums. Medicinally the gemis Ap 
is of the greatest interest. At least tlirce groups of EpheuTa 
have been studied for their active constituents: (a) the Asiatic 
consisting of E. sinica, E. cqnisctina and other species; (&) the Europe 
group, E vulgaris variety heheiica; (c) the American group, six or , 
species found in soutlieni California and hlexico. Probably 
our American species contains an alkaloid, but the Chinese pa » 
E. sinica, contains the alkaloid ephedrine. 


Ephedra or Ma-Huang is the entire plant, or the overground p . 
E-phedra stmea grown in China. In Chinese characters “JIa’ means asi 
and “Huang” means j-ellow, probably referring to the taste and 
drug. It has been used as a medicine in China for more than hve t»o 
years. Its use in modem medicine began with the recent discovery oi v 
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able properties of ephednne The plant is found near tiie sea coast in southern 
China and the drug is exported from Canton 
The plant is a lou , diascious, practically leafless «hrub, 60 to 90 cm. hjgli 
T’ ‘ ’ ’ 


ir 

a 

blossoms appear in the summer. 
For the structure see Fisure 41 



Tm. 44 — Tranaverso eectioa of t>«c Mem of Ma Huanu Rp, IlpiJermis heiMiy 
ciUtnited outer veaU, (IciiTcs>cd tunma nn<l an oceaMonai roll Aitli a riislit proicMion 
(omuna a nb. cortex of tbm-KaUol. rponey cMorenchjma (/^arj.au OMa.'icinal a»r ep^ce 
(/<). an'i n bundle of ba-M fibers LcnraiU a nb or a.-vw>ated >Mih carh of ihe small. 
opc»'Collateral vascular bundles nhjcb contain a primary xylem (A'l of ‘'piral and dottisl 
tracheal tulios and a secondary xyletn of tracUeid'* vitb lionlered pita, t‘K nmf C, pidoeni 
ami fascicular cinilnura, fc interfascicnlar cambium AiUt March pranulc*, /*. pith 
(,\fter K K, Chen ) 


Ephedrinc (V. S. I’. 103U to (latel is ;vn alhaloid obtuin* il from I'.}i1ii ihti 
c^m’.irfiua Hunge, /Jpftnfru aim’ro Stapf and other speeie^ cif Kjilinfrii, 
or produced sjutheticaHy. 

DRscnirriov —Ephetlnne oreurs in nhifc, rosette or needle crj‘«ta!v, or as 
au unctuous ma's It is foluble in aater, alcohol, chloroform, ether and tn 
liquid petrolatum, the latter solution Iwing turbid if the cphetlnne is not dix . 

Tests —Ephodrino melts betnren 34* and 40® C , dcpendiuR upon the 
amount of water vt contains, it contains not mote than 0 I pet cent of asli, vU 
solutions are alhalmc ' ' > " - 

to the usual te^ts for ■ - 

Unvs SND 

i»R .smooth and card 
epinephrine It proi 

and diminishes hype . ' , ' 

rpmy. 
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Ephedrine Hydrochloride (U. S. V. 1930 to date) CioHisON.IIC], 
when dried over sulfuric acid for twenty-four hours, contains not less 
than SO per cent and not more than 82-5 per cent of anhydrous epltedrine, 
CioHuOK. 

Ephedrine Sulfate (U. S. P. 1930 to date), (CiQFIis 0 i\) 2 .ir 2 S 04 , when 
dried over sulfuric acid for twenty-four hours contains not less than 
75.5 per cent and not more tlmn 77.3 per cent of anhydrous ephedrine 
CioHisON. 

Both of these salts arc readily soluble in water and in hot alcohol, hut not 
in ether. They have the same pharmacological properties as epliediine and 
are used orally in an average dose of 0.25 grn. They are also used, in aqueous 
solution, intramuscularly and lntra\*enoasly. 



ANGIOSPEIIM.E OK ANGIOSPERMS 

The Angiosperms are represented by at least 130.000 living species 
as compared with G.50 species of Gjmnosperms and 5000 species or less 
of Pteridophytes including the ferns. 

The Angiosperms form the most recent development of plants. They 
did not occur in the Paleozoic age and but to a slight extent in the 
Mesozoic They are adapted to the land better than other great plant 
groups and are found in every’ part of the world where plants can live. 
They are distinguished from Gymnosperms by the following features: 
Tlie stamens and pistils (carpels) are borne, frequently together, in 
flowers; the ovules are found in closed ovaries, the pollen is received on 
the stigma and the pollen nuclei are conveyed by means of pollen tubes 
to the ovule; tracheal tubes usually occur both in the primary and 
secondary xylem; many herbaceous annual or biennial forms occur, 
"hereas Gymnosperms are all woody perennials. 

MONOCOTYLEDOKEiE OR MOKOCOTYEEDOKS 

This class of Angiosperms includes those plants in ^^hich tlie seed 
contains but one cotyledon. The stems are endogenous and contain 
concentric or closed collateral fibrova.scular bundles. The leaves are 
usually parallel-veined and in the majority of cases have entire margins. 
The flowers are mostly trimerous. 

GRAMINE/E, OR GRASS FAIillLY 

These are mostly herbs with cylindrical, usually hollow stems (culms) 
closed at the swollen nodes. The leaves are alternate, the basal portion 
or sheath enveloping the culm and bearing at the orifice an appendage 
called the ligule. Under the epidermis of lioth stems and leaves there 
is a more or less strongly developed ring of sclerenchymatous fibers; 
similar fibers surround the fibrovascular bundles which occur in one 
or more circles beneath the endodennE when present. 

The flowers are mostly hermaphroilitic and arc borne on spikelets. 
The axis of the spikelet is called a raehilla The lowest pair of bracts 
on the spikelet are called glumes and hear no flowers. The higher bracts 
each support a flower and are called lemmte, pala; or flowering glumes. 
Hie fruit is a caryopsis. The family is of vast economic use, supplying 
the world with cereal grains, forage crops and other valuable products. 

STARCHES 

rrobalily no other single organic coroiwund E so widely distributed 
in plants as is starch. It is ])rodnt«i in large quantiticji in green leaves 
as the temporary storage form of pliotosyntlietic products. As a per- 
manent rc^er\’e foo<l material for the plant, it occurs in sc“cds and in 

( U9) 
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the pitli, iiiedullan' rays and cortex of tlic stems and roots of perennials, 
etc. It constitutes from 50 to 05 per cent of tljc dry weight of cereal 
seeds and as high as 80 per cent of the dry matter of potato tubers. 

In the United States alone, not lcs.s than 850,000,000 pounds of pure 
starch are marketed annually; of this amount almost five-sixths is 
made from Indian corn. While starcli is widely distributed in the plant 
kingdom, there are relatively few plants from winch it is obtained on 


The CiiAii'iciERWTics of TirrEEN Rather Cohhow Starches Abe 


Starch 

Botanical Source 

Occurrence in cell 

gbape* 

Indian corn 

Zea mays 

Simple; may be united, but 
not in true aggregates 

Polygonal or irregu- 
larly ovoid 

Rico 

Oryza talna 

Mostly round or o\’al aggre- 
gates of up to 100 grams 

Polygonal or some- 
what rounded 

Wi.eat 

Tnlwm atlicum 

Large grains never united; 
small grains rarely ' 

Large grains lenticu- 
lar. small grams glo- 
bular 

Rye 

iSeeufe ccreale 

Similar to wheat 

Similar to wheat 

Rarley 

Ilordeum tuloare 

Similar to wheat 

Similar to wheat, oc- 
casionally ovoid 

Oat 

Avena aativc 

1 Mostly round or oval og- ' 
gregates of many groins ; 

Rounded, polygonoj 
and apindle-shaped 
forms 

Buckwheat | 

Fagopyrum sagitlatum 

A few rod-siioped oggre- , 
gates 

Polj'Bonal or rounded 
polygonal 

Potato ' 

Solanum tuberosum 

1 

Aggregates rare 

0\-oid. pyriform, el- 
lipsoidal (oyster- 
shell forms) 

Bermuda 

arrowroot 

Afaranta arundinacea 

Aggregates rare or absent 

Ovoid, pyriform, 

spindle-shaped 

Kidney bean 

Phaseolus vulgaria 

Aggregates rare 

Rcniform, , ovoid, el- 
lipsoidal 

Pea 

Pisum saittum 

Aggregates rare 

Ellipsoidal, ovoid, 
Bubrenilorm 

Ca-ssava 

Manthol esculenla 

Numerous aggregates of 2 
to 8 grama j 

’•Ketlle-dtum" , 
"sugar loaf" shape, 
truncate _ 

Sago 

Aletroxylon sp. 
j Cycas sp 

Some aggregates of 2 to 5 
grains 

Ovoid, irregular, 
plano-conv^ 

Edible canna 

j Canna eduhx 

Aggregates rare 

' Broadly elhpsoidal. 
flattened, beaked 

Sweet potato 

j Ipomxa batatas 

Aggregates of 2 to 0 grains 

' Plano-convex. bel>- 
ehflpcd forms . 


• Tlii3 applies to tho simple grains and the components of the aggregates. 




GRAMINE^, OR GRASS FAMILY 121 

a large scale. In addition to corn, other cereals, as rice and wheat, con- 
tribute to the orld’s supply. Commercial starch is also obtained from 
potato tubers, maranta rhizomes and cassava roots 
Starch occurs in granules (or grains) having characteristic striations. 
These striations and the size and shape of the granules are more or less 
characteristic in many species of plants and may be used as a microscopic 
means for identifying the botanical origin of the starch. In this manner 


CUSSIFIED IN THE FOLLOWING TvBLE (ALSO See FiGS. 45 AND 46) 


Siie In microns* 

Hilum* 

Striations* 

1 Polariistion* 

10-35. mostly 20-30 

Central, radiating delta 

Invuible 

Distinct 

2-10, mostly 3-7 

Central, indistinct 

Invisible 

Distinct 

Large 2S-35. small 2-10 

Central; dot. delta rare 

Indistinct 

Indistinct 

Large 26 ^JO. small 3-10 

Central, dot, occasional 3- 
' or 4-rayed delts 

Concentric 

Distinct 

Large 18-30. small 2-10 

Central, dot, occa'^ional 3« 
or 4*rayed clelts 

Concentric, 

1 mdistmct 

Distinct 

Simple 2-12, mostly 5-10 

Invisible 

' Invisible 


mmm 

Central, conspicuous 

Inv isible 

Distinct 

2-115, mostly 45-70 

Circular, at small end of 
gram 

Distinct, 

eccentric 

Very distinct 

10'76, mostly 40-05 

"Flying bird" hiluro in 

1 broad end ' 

Distinct, 
eccentric j 

Very distinct 

25'GO, mostly 30-45 

Central, elongated branch- 
ing cleft 

Distinct, 
concentric | 

Distinct 

15'55, mostly 20-45 

, Central, like bean, hut less 
cleft 1 

Distinct; 

concentric 

Distinct, similar 
to bean starch 

•1 35. moitly 15-25 

Central; distinct, often tri- 
angular, occa'-ional clefts j 

Indistinct 

Distinct 

10-SO, mostly 30-50 

reoentne. u«u8lly deft 
! 1 

Concentric nnd 
ccccntnc 

Distinct 

nio-tly 50-100 1 

Ilccentnc, dot near narrou ' 
end 

Concentric and 
eccentric 

Distinct 

2 55, mostly 2j-.{3 

Distinct, usually slightly 

Indistinct < 

Distinct 


. I or(«ntr>r,occ&MonaIctert5 

• Till* Qpiiliot to tlie i>ini|ite (rroina and Oie componcnta tlie aKKiceBtcs- 
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the identity of many food and drug products, of vegetable origin may 
be established. 

General Properties of Starch.— T he starches are substances of high 
molecular weight, whose constitution is represented by the general formula 
(CtHn.O,)n. The value of n has not been accurately determined for any of 
the individual members of the group but is probably somewhere in the neigh- 
borhood of 1500. 



5 G 

Flo 45. — Starches: 1, Corn btarch; 2, rice starch; 3, wheat starch, 4, rye starch; 5, oat 
starch, 6, btickwheat starch. (Drawings by Vivian J. Stuchlik.) 


-lutions. Ifasiispen- 
ng water, the opaque 
If this is fiomewnat 
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concentrated, it will set to a firm jcUj' on cooling Cold concentrated aqueous 
solutions of the caustic alkalis, of chloral hydrate, of ammonium thiocyanate, 



nr of hydrochloric acid al«o cause the sTiellmg and iiltuiiatr niptiirc of tlie 
starch Krannles to form paste's. 
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Amylases, such as diastase, hydrolyze starch to dextrins and these in turn 
to maltose which is the end product of diastatic action. Acids or nialtase con- 
tinue the hydrolysis to glucose. The X'arious hydrolytic product.^ have been 
given names and it has been suggested that the following scheme rcpiesents the 
progress of hydrolysis: 

Starch Amylodeitnn — » Erythrodextrin + ^taltosc 

AchrcK^xtnp + Maltose 

1 

Maltose 

i 

Clucose 

’ ' reaction starch will show its 

l-brown, and glucose gives no 
these color changes may mean 
arch particle, the diastase only 
distinct compounds, the color 
•a depending upon the degree 

01 dispersion. 

.* • • • I • • --- — • - - 


u.111,00 iim Biaicn nas been previously heated- 
Chemistry ot Starch.— If we assume glucose to exist in the p>ranose form 
(I) we may then simplify the expression of its formula as illustrated in fll) 
and maltose may be expressed by formula III 


\ / 
c 

o 

*‘\ /It \ / 

c c 

jjq/ \ OH II / N, 




H 


\l 

C- 

I 

H 


1 / 


\ n 


Ill 

Applying mcthjlation procc<i«e« to maltose lUworlh obtained both 2 , 3 , 6 -lrv- 



IV 
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For every twenty to twenty-five glucopjTanose units present in the chain (B) 
yielding 2,3,6-trimethylRlucose there is one unit (A) present yielding 2, 3,4,6- 
tetramethylglucose. Richardson suggested that some 1000 units comprised 
the chain. Staudinger demonstrated that starch was in reality composed of 
extremely large molecules (about 1500 glucopyranose units) and not simply 
aggregates of molecules. These large molecules appeared to be highly con- 
voluted and Staudinger proposed the symmetrically branched configuration 
for starch shown in (V). . 


CHjOH CHjOH 

! _0 j o 

^ — \ fi H / — ir 

\ >- -\ >1 
\ / \ / O 

CHjOII Cllt 


H /' — H / — 11 n / — °\ II II/ 


H 

\Lo- 


\ / 




-X I 

y_o/ II II y-o-^ " 

CH:OII CII.OH 


• ’ I . 1.1 . . « ire of molecules Corn 

^ and about 30 per cent 

3onsi&t9 almost entirely 

of the typo indicated in V. * , , . • •y.rr.o. 

Dextrin is a mixture of soluble carbohydrates, such as amylodextrin, . 
dextrin and maltodextrin, together with a variable quantity of _ 

starch. It is prepared by partially hydrolyzing starch (see page . 

dry starch is heated with steam at 180" to 200" C., yellow dextrin or Bnnsa 
gum results ^ 

White Dextrin (N. F. 1916 fo 1936; m culture media, N, F. to 
formed from starch moistened with a very dilute mineral acid 
no® C. The dextrins arc chiefly prepared from corn starch P, ^ 
States and potato starch m Europe. Dextrin should be completely 
hot water and should not contain more than 5 per cent of dextrose (p 
soluble in boiling alcohol), 10 per cent of moisture and O.S^per cent m 

iJCXtTin i<3 t.toil or or. ..JJ.— ■ ' ... . 1 - ... 


of the embTj’O, endosperi- . * .• • , . , , 

Oluten (U. S. P. ] 930 

sticky when mixed with ^^flonrs 

wheat flour. The propertj' of forming a dough is due to the gluten tha 
contain. . . 

Particles of the grains which cannot be milled fine enough te pa's ‘ 
the bolting cloths are separated and form what is commercially knonu 
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bran, middlings o’’’ • » y^HaHy the crains arc first 

coarsely crushed, the coarser particles of tho 

pericarp and seed 

The flour is sifted out " ’ ' ' ' ' ’ " ’j’ frajr- 

ments of tissue remain, ' which 

constitutes middlings. . , , . , Dm the 

grain before making flour, as it contains considerable fat which readily becomes 
rancid and injures the quality of the flour. The germ is used to some extent 
’ y •. . . . .... lurce of Vitamin E. 

y by the presence 
. r, when moistened 

' moistened, forms 

il com or any ' ‘ ’ ’ ‘ ' 

asmealorgrlts. ^ 
as well as by the ^ 

Other Varieties ^! Zea Mays.— Among other varieties of Zeamays commonly 
occurring in commerce may be mentioned Zca mays eierta to which belong the 
pop-corns; Zea mays indenlata, the dent corns; Zea mays mdurata, the flint corns; 
and Zea mays sacc/iarala, the sweet or sugar corns. 


Endosperm 

(Starch and gluten) 


•~HuU (pericarp and seed roat) 
~Cerm (Embryo) 


Steep water—— — " — — — — — • 

Germ^— — — Germ separators— ^Cndospcrm and liuW 
pDfied and^Espres3e(l-| Mills. Shakers. Washers 

Oil Oil cake Endosperm— -*nulls 

Oil eaU meal — »Finc hulls 

i (cattle feed) (endosperm tusno) 

Uedned 


Starch »'»<l Gluten 


1 

Gluten 

I 

Filter 

I 

fHiaten meal 



Kilns 

COnsertors 

Consertors 


1 

Keutrahter* 

Neutrshicrs 

CfyoVcr 

Starch—^ 

Filters and Ks aporators 

Filters and 

1 

K% aporators 


Mills 

1 

1 

t 

1 

StarcA 

Cfueese 

PfTlroee 
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SUGARS 

Sugars are simple carboliydratcs and since they possess a character- 
istic sweet taste the term saccharide has been employed as a basis for 
the classification of this entire carbohydrate group. The monosac- 
charides include the hexoses, which arc simple sugarshaving the formula 
CellnOe. The disaccharidcs, which may be regarded as being derived 
from the combination of t\\o molecules of hexose with the dropping 
out of one molecule of water, have the formula CkIIs-Oh. The trisac- 
charides have the formula CisHmOi#. 

Monosaccharides. — Chcmicallj' 6jx>aking, the definition of a simple sugar is 
a substance belonging to the carbohydrate group wlilch is a ketonic or aldehydic 
substitution product of n polyhydric alcohol. The simplest of these ould be 
a diose_ H.(CHOH).CHO, which although it does not occur in nature, probably 
enters into many plant synthases. An aldehydic and a kctonic triose arc pos- 
sible (glyceric aldeliyde and dihydrorj’ acetone), but do not occur free in nature, 
although certain organisms are capable of oxidizing glycerin to dibydroxj- 
acetone. The tctroscs also have not been found nature. Pentoses ho^^ever, 

occur c ' ' ** • ■ ■’ — " 

gums a , 

found i ; • • ■ 

form tl 

are IG .... 

alpha and beta forms, permits 48 isomers. Of these, only 2 are found occurring 
in the free state in plants. They arc levulosc (fructose) and dextrose (glucose). 

Rn*Vi //MinrI an T\n>on etTTch IS COIU- 


applicd term "reducing sugars.” The hexoses moj" be considered as six-mem- 
bered open chain compounds, five of tl»c aarbon atoms each ha^^ng an attached 
alcohol group and the sixth the aldehyde or ketone group. Such an aliphatic 
formula readily illustrates and explains stereoisomerism, but many of the other 
properties of the hexoses can only be explaincil on the basis of a ring structure. 
Thus glucose possesses an amylcnc-oxidc ring. The following formulas ha^■e 
been assigned to glucose: 



\ 

H— C— OH 
I 

HO— C— H 
I 

H— C— OH 
I 

H-C—OH 
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H— C— OH 
H 


H OH 

\ / 

C 

n— c-oH 

I 


H-C- 



CHjOH 
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Fructose on the other hand maj' be represented as a straij;ht-cham com- 
pound or as a butylene-o\ide ring. The following formulas have been assigned 
to it; 


II 

( 

H-C— OH 


C==0 

I 

HO-C-II 

H-C-OH 

1 

II-C— OH 

I 

H-C-OH 

1 

H 


H 

I 

II— O-OH 

1 on 
1/ 



H-c— on 1 

.. i 


I 

n_c— on 

I 

II 


|\ 

noibc 


l\ 

H \ OH 

\l 

C 

/I 

/ CHiOH 




Qisscchariiles. — Of the disacchandes. Rijcro«c i** the only incinbcr found 
occurring in the free iitatc m plants, although inalto«e has been reported as 
occasionally present in tho cell sap. Sucrose occurs in fruit juicc'*, sugar cane, 
sugar beet, the sap of certain maples and in many other plants Upon hydrolysis 
it yields invert sugar iihicli consists of moiccularly equal quantities of de\tro«e 
and lc'"ulose. Sucrose is a non-reducing sugar an<l may be c\pre«eed by the 
following formula: 


CHjOII CH (CHOIIhCII 

0 

1 

cn:on cn.(cH 0 ii)t c ciisOii 


following formula. 


g in the free state in Nature, produced in 
5 of starch during the germination of barley 
jntation) U is a reducing sugar and upon 
dextrose MaltoMj may bo expressed by the 


I — ” 1 

CH,On CH.CI1 (CIH)lt)»CHOII 

1 o 1 

\ 

CH,OH cil CHOU (CHOIDjCH 
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Tile four sugars mentioned (dc\tro«e, Icwlose, sucn>‘-c and nialfo*-e) arc 
thov; ino'-t commonly occurring in xcgctable druir'- Certain other sugars, 
hpwever, occur to a limited extent in Xature, either in the free ‘•tato or in gij co- 
fulal combination. ^Vmonc the«c arc the monosaccharide^, tnanno'c (occurnng 
lu mannosans) and gaiactn«e (a constituent of lacto^ and raninoso), ana tne 
di<sacchari(les trehalose (ubicli is found uidely di-tributed in the fungi) and 
lactose (milk sugar). Maltose and laeto-c fio-M?ss functional aldelij do groiijw 
and so are rctlucing sugars. SucroMj and trehalose are non-re<lucing sugar’ 


0 
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Microchemistry of the Sugars. — Although sugars arc easily soluble in water 
and occur in solution in the living cell, it is ver>' seldom that they crystallize 
upon the drying of plant material. If the dry plant material be extracted with 
water the sugar will dissolve and may be identified by certain inicrochemical 
reactions, among wliicli the following arc useful: 

The Molisch Reaction. — Mix about r» drops of the aqueous extract with 
2 drops of a 15 per rent solution of o-naphthol in alcohol, preferably in a small 
white porcelain evaporating dish or on a spot-plate. Add an cqtml volurre of 
conccntr.atod sulfuric acid and agitate. The prc>ence of sugar is indicated by 
a deep violet color. Dilution with water will cau'‘C llic separation of a bluish 
violet precipitate which is soluble in ether or alcohol with a yellow color; in 
potassium hydroxide T.S. with a yellow color; and in ammonia, yellowish 
brown droplets arc formed. 

The reaction is not specific for sugars, as other carbohydrates (inulin, starch, 

■ liable that the 
•. ‘s, which sugar 


■ • itcd in 1 drop 

..'J „,l/lnfl 

and the whole is covered with a cover-| '• • 
hydrates react within two minutes. * 
several minutes and occasionally one-e. 

If the above reaction is carried out using a solution of thymol instead ot 
a-naphthol a bnek-red to carmmo-red color will be obtained. 

The Fluckiger Reaction.— Of the ’ • ' 's 

commonly known ns the Fehhng re ’ 

ably the most satisfactory. A smal 
a few drops of 15 per cent scKlium 

introduced (or a drop of the aqueous' extract added) and covered with a cover- 
glass. 


i^xailose, if present, will cause the precipitation of reddish yellow cower 
oxide without heating, the precipitate being well localized (in sections). The 
application of a very little beat will result in further precipitation if dextrose 
18 present If sucrose i> present prolonged heating will cause its change to 
invert sugar, with the consequent further precipitation of copper oxide. 

Wh useful reaction It must 

be bo (some tannins, phenols, 

etc.) 

The Phenylhydrazine Reactions.— Two reagents are prepared as follows: (p 
1 henylhydrazine hydrochloride in glycerin 1 to 10. (2) Sodium acetate m 
glycerin 1 to 10 One dre . ■ ••• ' — 

the section (or a drop of 
covered w ith a cover-glass 
levulose, if present, will 

hours. Dextrose will form its o<;azone only after one or more days, while suciu='- 
will form no osazone unless the preparation is heated. 

t.. ’ _ example, a preparation wiiich has remained at room temperature 

* ’ ' ■ ■ 'or thirty to forty minutes on the 

thereby indicated. (The phenyl- 
, , , >ugh to invert the sucrose) n 

crystals form ' - ■ , . ...i — ^ cr}-stals is 

obtained upoi i is indicated. 

If heat is Ilization wiH 

proceed much juum lapmiy. 

\\ith sections, however, this is disadvantageous, as the carbohydrates w'l 
migrate, and not remain localized in their original cells. If heat is used at the 
beginning of the reaction, no dilTerentation between dextrose, levulose and 
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sucrose can be made. The osazone crystals usually occur as spli$ro-crystals, 
' ■ ” es or in star formation (see Fig. 48). Senft, 

as able to obtain osazones from fruits and 

• _ be kept as permanent mounts in glycerin- 

jelly. _ ^ , 

Care should be exercised in interpreting result 
heat IS employed they may be hydrolyzed. In s 
indicate the presence of hexoses as such in the 
tion. It should be noted, also, that in the pre 

apparently some enzymatic action which will bring about uic llyuluo&l^ 
glueosides, if present. 

Graefe has developed an interesting method for the detection and differentia- 
tion of sugars in plant tissue. He found that secondary asjTnmetncal metlij’l- 
phcnylhj’drazino vill give osazones only with the ketoses. The reaction is thus 
a specific one for lemlose. B 3 ’ combining the results of both reactions, the pres- 
ence or absence of certain sugars maj' be readily determined _ -if 

Dextrose, levulose and sucrose are the onlj' sugars occurring free m plant 
tissues Maltose, which is onlj' found in rare cases, is a reducing sugar, reducing 
Fehling’s solution hut not as easily as glucose. It forms osazones with 
hj'drazine but not with mcthyl-phenylhydrazine. Upon hydrolysis it yicias 
dextrose which may be determined by tlie above methods. Lactose, wmen is 
considered under the section on “Animal Drugs,” reduces Fehlmgs solution 
and forms an osazone. j 

The Barfoed Test.— This test is used to distinguish between 
disacchandes Ta\o or three drops of the reagent consisting of cupric 
13.3 gm , glacial acetic acid 1.8 cc. and distilled water, 200 cc is placed 
slide which is then transferred to the water bath. Place the section 
of the aqueous extract) m the drop noting the time of the addition Aga 
note the time of the first formation of a reddish brown precipitate. At the sam 
time prepare and process a blank slide having only the reagent. .. 

Solutions of galacto«e, dextrose or le\'ulosc afford strong precipitates, usua j 
within one and a half to two minutes. Maltose and lactose may show s 
precipitation in about four minutes, while sucrose remains negative lor 
minutes or more. , , . 

The Sehwanoff Test.— This test is used to indicate the of ke - 

- ’dose sugars. Oneto^o 

in 100 cc. of HCUl Jo 2) 

2 drops) are added and the time c • 

be run and a white background 

color. Note carefully the time of appearance of the first rose-pink .y. 

Fructose (10 per cent soluhon) produces a rose-pink color in thirty 
five seconds Sucrose produces the same color in fifty to seventy-five ’ 

requiring this additional time for hydrolysis. Glucose and maltose inay P*” ,j..p 
faint pink colors in from three to four minutes, while lactose is usualy ne^ 
after five minutes The ketose is converted into levTilinic acid and 
incthj’l-furfural, this latter compound condensing with the resorcinol 0 
the red-colored compound. 

The Mucic Acid Test.— This test is used to demonstrate cither -i, 

galactose or both; alone or in mixtures. To 1 cc. or less of the sugar 
a small test-tube, add an equal volume of concentrated nitric acid, .-o 

tube and allow to stand for twentj'-four hours. Lactose or galacto'c unuL ^ 
oxidation to mucic acid, which slowlj- precipitates in crj’stalline form 
may be identified microscopicalh-. . , 

Glucos? and fn *- ’ . • - • '’saccharides arc 

oxidizetl to the iso 

nre sometimes obtr icating tlie i 

tube carefully to I lOurs. 
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STARCH OR AMYLUM 

The following kinds of starch have been recognized in the V. S. 
Pharmacopoeia and/or in the National Formulary: 

Cassava or Tapioca (U. S. P. 1820 to I8S2). (See pages 402, 403.) 

Sago (U. S. P. 1820 to 1882). (Seepage 148.) 

Alaranta (U. S. P. 1820 to 1882; as reagent, I'. S. P. and N. F. 
each 1936 to date). (Seepage 185.) 

Wheat (U. S. P. 1842 to 1894; as reagent, L'. S, P. 1882 to ]h94) 
(See pages 120, 122, 124.) 

Canna (U. S. P. 1803 to 1882). (See page 120.) 

Potato (as reagent, U. S. P. 1882 to date) (Seepages 120, 123.) 

Corn (U. S. P. 1894 to date; as reagent, U. S. P 1894 to 1910). 

Wheat Starch and Com Starch were defined until 1910 as “the feeula 
of the seed;” since then Corn Starch has been defined as the “grains 
or granules from tlie fruit or the grain of Zca mays Linn^.” 

Zea mays is native to America, and Indian Corn has been found in 
the tombs of the ancient Peruvians and in the mounds of the Aztecs 
of the ^Mississippi Valley. Columbus took samples of corn to Spain on 
his return in 1502 and within a verj- short time it spread oyer southern 
Europe, northern Africa and western Asia. The central I nited States 
produces the greatest quantity of our domestic supply, Illinois and 
Iowa leading in this production. 

PnEPAr* — '■ 

in warm The 

softened . which 

loo'cn tl ■ ' ” ’ ‘ ’ '* ' • * — • — — At point the germ 

(embrj'o . the oil. Tlio endO'jicrm 

is furtiie starch and gluten phirrj' 

Washed uway noiu me uuti'iriuuje iium oii made of silk bolting cloth 

into long, slightly inclined, wide-bottom trough'!, the starch 'Jetties to the 
bottom and tlic gluten forms a layer on lop- Repeated treatirents with cold 
water g,ve a .starch free from practically all gluten. .Such starch known ns 
acid-waslicd .^ncl constitutes almost wholly the corn starch of commerce Jlie 
starch is allowed to settle from the last wash water or is filtcr-presn'd and is 
then dried 

DEscniPTiox.— See pages 120, 122, and 123 and the U. S. I’liarmaroptna 

8rAN-D\i{Ds AND TespTs —Starch is colored a deep blue by indine T S. One 
gram of starch boiled with 15 cc of distilled water and stibsctjuentb cwiled 
re.nitts in a translucent whitish jelly. Starch should contain only a trace of 
foreign organic matter, should yield not more than 0.5 jicr cent of ash .'uid not 
more than 14 per cent of moisture. 

u^Es.— Starch is a nutrient, demulcent, protective ami alisorbcnt. it lin« 
'>ecn n^cd e.xfernally to allay itching in erysipelas and iirtic.aria. A starch 
MypenMon mav be swallowed ao an antidote to io<lme jK.i-oning It is u«!C<l 
pnannaceiitically a'’ a dusting t>owder and a** a diluent for fK)wdcr«. (ih rente 
nf st.arch is u«ed ns an emollient and as a li.asp for «uppo'iforie^. Sf.'irrh b.as 
m.any ronimcrcial iiv^ such a-’ pajxr sizing, cloth •‘izing, l.auiidry starching, etc. 

If is (hest.irfing product from wliirli ghicnsc (corn •'Vnip). dettro«r nml dextrin* 
are inndc. 



134 


MONOCOTYLEDONS^ OR MONOCOTYLEDONS 


SUGARS 

The following sugars have been recognized in the U. S. Pharmacopreia ' 
and/or in the National Formularj*: 

Glucose (U. S. P. 191G to date). 

Dextrose (U. S. P. 1926 to date; in culture media, U. S. P. lOH) 
to date; N. F. 1920 to date). 

Arabinose (in culture media, N. F. 193C to date), 

Xylose (in culture media, N. F. 1936 to date). 

Rhamnose (in culture media, N. F. 1930 to date).^ 

Mannitol or Manna Sugar (in culture media, N. F. 1930 to date). 
Sucrose or Saccharum (U. S. P. 1820 to date; as reagent, U. S. !• 
1920 to date; N. F. 1930 to date). 

Maltose (in culture media, N. F. 1936 to date). 

Lactose (U. S. P. 1803 to date; in culture media, Ih S. P. 1910 to 
1920, 1942 to date; N. F. 1920 to date). 

Galactose (in culture media, N. F. 1942 to date). 

Dulcitol or Dulcose (in culture media, N. F. 1930 to date). 

The three latter items are derived from milk, and are descnbe<l on 
pages 087 to 088. ^ 

Liquid Glucose or Glucose is a product obtained by the mcoinplet 
hydrolysis of starch. It consists cliiefiy of dextrose, maltose, dextruis 
and water. , 

In the United States, Liquid Glucose is usually made from corn 
(see page 133). The washed starch is mixed witli diluted hydroclilor ^ 
acid and heated for twenty-two minutes at about 30 poumls pressure, 
the acid is neutralized; the neutral liquid centrifuged and filtered un 
clear; then evaporated to the syrupy condition. . . . 

It is unfortunate that the name “glucose” has also been appuet 
pure dextrose. 

Description and Properties —A colorless or yellowish, 
liquid; nearly odorless, taste sweet. For Tests of Identity and 1 iinty . 

U. S PharmacopcEia. . 

Uses. — Glucose is a food and is emploj'cd as a sweelcniiiR agent, as 
stitute for sucrose in syrups, and as an c.xcipient for pills 

Dextrose or d-Glucose is a sugar usually obtained by the 
of starch. It occurs naturally in grapes and other 
obtained from these sources " . ’ ' o r( . 

natural glucosides It is usual ' p 

glucose; the conversion takes ; i 

for about thirty-five minutes. The sugar is crystallized, washed a “ 
dried to yield a dextrose of 99.5 to 100 per cent purity. 

Description, Constants and Tests of Identity and Purity. See t 
U. S. Pliarmacopccia . eul)- 

Uses.— Dextrose is a food and may be given bj* mouth, ,r,ariii- 

cutaneous or by intravenous injection It is used commercially in tne • 
facture of candy, carbonated beverages, ice cream, bakery product®, an 
canning industrj’. 
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Calcium Gluconate (U. S. P. 193G to date) is the calcium salt of 
gluconic <acid. Gluconic acid is obtained by the oxidation of dextrose, 
either with chlorine, or electrolytically in the presence of a bromide, 
or by fermentation. Calcium gluconate is soluble in cold water and is 
less irritant for intramuscular use tlian calcium chloride. It is used to 
obtain the therapeutic effects of calcium. 

Calcium Levulinate (N. F. 1940 to date) is the calcium salt of levulinic 
acid. Levulinic acid is prepared from starch or from cane sugar by 
boiling with hydrochloric acid. The salt is very soluble in water. It 
is used in subcutaneous injections to obtain the therapeutic effects of 
calcium. 

Lerolose, d-Fructose or F .r . ' ’ ‘ 

sweet fruits, and in honey. 

when it is formed in equal . . . , 

inulin. It is freely soluble m water, alcohol or acetone and has a specific rota- 
tion of —93*. It IS used as a food for diabetics and m infant feeding formulas. 

Arabinose, l-Arabinose or Pectin Sugar is a pentose obtained from 
gums such as acacia, mesquite or cherry gum, by boiling the gum ^Mth 
diluted sulfuric acid, thus partially hydrolyzing the arabans present. 

•• ..**..*. V— 4.1.Q pjoper- 

tie « . , 


Xylose, 1-Xylose or Wood Susar is a pentose and is obtained by boilinB 
corn cobs, bran, straw or similar material with dilute acid to hydrolyze 
the xylans present. 

It is colorless, odorless, crystallizable into needles 
For the Properties and Tests of Panty sec the National Formulary, Reagent 

Xylose is very difficult to ferment; it is uwd for the detection or identification 
of a certain few, rare species of bactena, which do ferment it 

Rhamnose, Hydrous l-Rharonose, Isodnicile or Isod^citol is a methyl 
pentose, CbHjjOJIjO, obtainable from certain gl\ cosides,, such ns quer- 
cetrin, and which are known as rlmnonosides. 

Rhamnose occurs as colorless, odorless, sweet crystals or a erj 
Icadily Mluble in water. The Specific rotation of tho n-jneonj 
swar 13 at first lovorotatory (-7”) but soon bccoinos slichtlj clcrtrorotat J 

^P?0Pn?,Tt“2;D STanoiOoa op Pnon-T.-See the National Pormulary, 

iKoo'SiToscJ a, a fermentative reascot in bacteriolosieal eoltore media 

Mannitol, Anhydrous d-Mannitol, Mannite or Manna Sugar is a liera- 
bydric alcoliol obtained from iniinna or by rcdiictioii of niannosc. 
Mannose is a hexosc made commercially by bjdrolx'.is o it 
turnings of ivory nuts (vegetable ivorj’)* 

Mannitol occurs as a colorless, odorles,*’, sowt 
It IS soluble in water, reduces I VhlmK's solution and i- fermented In jea t. 
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pROPEiiTiES AND Tests kou I’uKiTY. — Pcc tlic Nntioiial Formulary, HeaKcnt 
section. 

Mannitol is used ns a fenncnt.ativc reagent, ns a mild la'calivc, as a diabetic 
food and, industrially, in plastics and artificial resins. 

Sucrose, Saccharum or Sugar Is obtained from sugar cane, Sacchamn 
ojficlnnrum Linne; sugar l)ect, licUt saccharijera (tiilgnrh Linne) and 
otlier sources. . • i • i 

Sucrose is ^Yidely distributcrl in plants, and, commercially, is obtainwl 
on a small scale from the sugar maple (Acer saccharum, Fain. Acer^c^), 
from various palms and otlier sources. Cane sugar is produced in Cuba, 
Puerto Rico, Ixmisiana, Pliilippines, Ilinvaii, Java and India, In c 
beet sugar is largely producer! In Germany, Austria, Russia, Franw 
and the United States. The enormous total production of the world is 
about equally divided between sugar cane and sugar beet. 

Sugar cane is native to India, being introrluced into Kurope by tac 
Venetians during the crusade.s. During the fifteenth and sixteen 
centuries it found its way into most European colonies m the tropics. 

Production.— The juice is obtained from sugar cane by 
between series of hcn\7 iron rollers. It is boiled ^yith lime 
plant acids (these acids w ould clinnge the siicro«e to invert supnr) enu to c . r 
late albununs. Tlic latter rise to the top as a scum and arc rem^e . 
juice IS filtered, sometimes decolorized \\ith sulfur dioxide, .t-.i.. 

crystallized; when crj’stals of sugar arc no longer obtamablcj “'C resiaua 
colored syrup is Molasses (U. S. P. 1803 to 1873), which is V 

in foods, prepared animal foods and in ' ' * 

Description and Properties.— Sec jn 

Uses —S ugar is a demulcent and a : ^ ... U i« 

aqueous solution it is bacteriostatic 
used in syrup.s and other agreeable 
the ma.sking of disagreeable tastes in 
of oxidation in certain preparations of iron. 

Maltose, Hydrous Maltose or Malt Sugar is a disaccharide obtained b} 
the partial hydrolysis of starch, usually by means of diastase. 

Maltose occurs as colorless, odorless, sweet crystals or a povder, an 
is very soluble in water It is dextrorotatorj’ and is fermented by yeas . 

Properties and Standards of Puritt. — See the National ror 
Reagent section. , *i, r m of mah 

Maltose is used as an easily digested nutrient, espccially in the lorm 
extract (see page 138); as a sweetener and as a fermentative reagen . 

Caramel or Burnt Sugar Coloring (N. F. 1910 to date) is a concentrated 
aqueous solution of the product obtained by beating sugar or g nc® 
until the sweet taste is destroyed and a uniform dark brown J 

a small amount of alkali or alkali carbonate being added while nea 

Description.— Caramel is a thick, dark brown liquid haring the 
istic odor of burnt sugar and a pleasant, bitter taste. The specinc S j 
not less than 1.30 at 25“ C. Caramel mixes with i\ater in cent, 

with aqueous alcohol, having an alcoholic content of less than oU P« . . 
One part in 1000 of distilled water yields a clear solution haMng a gjjjsji 
sepia tint. Spread in a thin layer, caramel should appear homogeneous, 
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Town and transparent. It should ptve no precipitate with phosphoric acid 
nd yields not more than 8 per cent of ash. 

Uses.— C aramel is used in coloring certain pharmaceutical preparations 

ALCOHOL 

Alcohol, Ethanol or Spintus Vini Rectificatus (U. S. P. 1820 to date) 
s a liquid containing not less than 92.3 per cent by weight, corresponding 
0 94.9 per cent by volume, at 15.50*’ C., of C-HaOH. 

Dehydrated Alcohol or Absolute Alcohol (U. S. P. 1894 to 1940; X. F. 
^940 to date; in reagents, U. S. P. 1882 to date) is a liquid containing 
lot less than 99 per cent by weight of CjHjOH, 

Whiskey or Spiritus Frumenti (U. S. P. 1803 to 1910, 1926 to 1940, 
F. 1940 to date) is an alcoholic liquid obtained by the distillation of 
;he fermented mash of wholly or partly malted cereal grains, and con- 
taining not less than 47 per cent and not more than 53 per cent, by 
.'olume at IS.SG® C., of CsHjOH. It must have been stored in charred 
i\ood-containers for a period of not less than two years. 

The natural processes of fermentation have been utilized since earliest his- 
torical times f' ’ - , . - • Fermented beer from gram 

s mentioned b c ), and fermented grape 

uicc or wine . imes. Natural fermentation 

Jan hardly produce a concentration of alcohol in the fermenting liquid exceeding 
14 nor cent by volume, because the fermentative organisms are inhibited at 
'Ucli a concentration. . . . . , .j 

The process of distillation by which the alcohol in the fermented houid can 
be concentrated in the distillate was not knonm until perhaps the eighth cen- 
tu^ AD 

Only m very modern times ha« the process been so perfected that voiy pure 
ilcohoUould be^obtained. By distillation, brandy from ainc, whiskey from 


S. I'harmacopccia or the National Formulary under each of the above titles. 
OTHER CORN PRODUCTS 

Com Oil (U. S. P. 1030 to 1942; 1947 to date) is tlio refined, fixed 
oil cxjiressed from the germ of Zea mayt Linne. 

After llio cracked corn leaves the attrition mills (sco preparation of Amyhm 


nmiiad and sold as cattle feed (oil cake meal). Tlie erode oil is clanficd lo’ 
filtering and settling, and refined by removing the fatty aenb, refrigerating, 
filtering and sterilizing. ... . . . , , . 

Corn oil is a clear, 1' 
ai'd taste. It is slightl 

I'cnzcne and pefrolcun • . 

and 0t)21 at 2.r C.; ^ \ ‘o . f 

' f . . . .. tain not more tKan 2 per cent of 

. ■ I, jOgm. of com oil shoiiM require 

. . . Je for neutralization and the corn 
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Corn oil i*? used ns n solvent for irmdiatetl crRostcrol niid as an emoUient. 
It is an edible oil, and ns such is uswl in salads and cooker}'- When hydrogenated, 
the oil becomes semisolid, useful ns a shortening in cooker}'. 

Comsilk or Zea (U. S. P. 1894 to 11^; N. F. I91G to 1940) consists of the 
fre^h styles and stigmas of Zta moysLinnd. The styles and stigmas should he 
collected when the corn is in milk and should be used in the green condition 
for the manufactL ' ’ ’ *’ 

Styles, slender, 

more or less transl ‘ 

long; odor slight; ‘ „ i i 

Styles con<.isting for the most jKirt of p-arenchyma and two parallel ^va^umr 
bundles with narrow, spiral, or . • * * '■ n---'-— — or 

frequently extended into multi 
the basal portion consisting of ‘ 

unicellular; the cells of the hait;^ are rich in cytoplasm, and each ® 


lisli white, 
> to 3 mm. 


Sec the National Formular}' for standards and te«»ts. 
Cornsilk is a diuretic. Average dose, 4 gm. 


BARLEY 

Barley is the dried grain of one or more varieties of Uordeum ridfiare I^lnn6. 
Barley is grown throughout the world wherever the climate is favor^Je- 
Malt or Malted Barley (U. S. P. 18S2 to 1894, 1905 to 1930; N. F- 18 ^ to 
1905) IS dried, artificially germinated barley grain. To prepare Z 

grain in heaps in a warm room is kept wet with water and allowed ^ 
until the caulicle protrudes. The grain Is then quickly dried. The c y 
diastase in the moist warm grains acts to convert the st.arch to maltose, 
stimulates the embty'o to growth, and which is killed when the Kmm ■ 
Dr}' malt resembles barley, but is more crisp, with an agreeable ® 
a sw’eet taste. It contains 50 to 70 per cent of the sugar, maltore; - r 
cent of dextrins; 8 per cent of proteins; diastase and a peptase enzym . ^ 

yields not less than 70 per cent of dry extract to an aqueous mfusio 

Malt is used very' extensively in the brewing and alcohol industries. 
Extract is used medicinally. 


Malt Extract (U. S. P. 1882 to 1894, 1905 to 1946; N. F. 1S94 to 190 j, 
1947 to date) is prepared from malt by infusion at C0° C. or less 
subsequent concentration at a temperature not exceeding GO^ c‘ • i pfi 
per cent by weight of glycerin is added to the e.xtract, which in nnis i 
form contains dextrin, maltose, a small amount of glucose, and dias a 


Malt Extract is capable of converting not less than five times its S 
starch into water-soluble sugars. , . jr^poHne 

Malt Extract is used as an easily digested nutritive and as an aid m S , • 
starch. The average dose is 15 gm. Many commercial extracts of mai 
no diasta'^e, this ferment having been d^troyed by_ the heat used 
sterilization. Such extracts should not be confused with the U. ^ 
Diastase (U. S. P. 191G to 1926) is a yellowish white amorphous 
obtained from an infusion of malt and capable of converting fifty times ’ . . 

of potato starch into sugars. Taka-Diastase is a kindred product c 
convert three hundred times its wei^t of starch into sugars. 
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Pearl Barley or Hordeum (U. S. P. to lSfi2) is fiie entire barle,;' gram 
from which most of the pericarp and seed coat have been removed by pas'<mg 
between two rough revolving plates. PojtrZ Bnrle%' and Barley Flour are j'-ed 
a*; nutrients and demulcents in cases of subnomuil digestion. 

OAT 

^Avena or Oat (N. F. I92f> to 1947) is the cram of iifnn r -r.^x 'ti.^ 


1 5 cm in length and about 
j ••uu. m mameter, tapering toward each end, the lemma smionnding thr 
grain except on the ventral side where there is a distinct lonaitiidinal groove 
outer surface of the lemma glabrous with five or more longitudinal veins on 
the dorsal surface; witliin the groove a narrow, thmiy rnembranous two-^elnPcl 
palet or scale. The fruit or naked grain tapers toward either end, at the imrro- 
pykr end occurs a wart-hkecxcresccnce or caruncle, at tJie opposite end a ciensp 
mass of lone; slender hairs which also occur, though less abundantly. f>\er the 
surface of the fruit. 

Powdered oat is whitish with a slight odor and a starcliy taste It •'hows 
fragments of cpicarp with thin-wallcd cells up to 400 microns m length, with 
Some of the cells extended as slender pointed Lairs up to 2 mm. m length and 
20 microns m diameter at the base: palet epidermis fragment's wuth coarho 
Unicellule’-t’"’"''— • 


or ellipse ' 

CO mieroi 

up to 10 luwioiis in diameter. . „ . 

Oat contains about 43 per cent of starch; a protein, avenm: small amounts 
of .sugar, gum, cellulose, and inorganic salts; total a'h about 3 2o per cent, 
aclddnsoluble ash about 1.6 per cent. 

Oat is a stimulant and s nutrient. . . ■ > t 

^Aven« Farina or Oatmeal (U. S. P. 1820 to 1882) is thc^oat gram dopnml 


s'lit.ible for convalescents. 


RICE POLISHINGS 

Rice Polishings, Rice Bran, or TUdtUd (U. S. P- 1942 to date) consist of 
the fine, flaky pericarp and spermwlerm fragments, the embryo, alcurone 
hayer and outer adiieriiig cells of the starchy endosperm of tiic gram oi 
itaf/va. Orj’za is Greek meaning rice and s.ativa is from the imtin 
soiiri/s meaning that which is plantecl, thus indicating ciiltivate<l nee- 
Ilice'"*'" ' ’ ... ' extensively 

cult ■ . • It is also 

eidt • ' . The rice is 

hiillin iietwcen stones, the resulting product being kno\ui as brown 
rice,'’ which :---•••• ' ’ . , The lirown rice js 

decorticated • ■. . . ■ lod prcxl net found on 

thenmrket. * ■ ■ ■ ■ ‘ this latter ojK-ration. 

,, lone been ob^erTOl that an oxcIii'is'C d'e* of poh^h”! 
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was rcmovwl in tlie polishing process. We now know this to be Vitamin B| 
and jjrobably otiior members of the Il-coiiiplcK (see page GG9). Most of tbe 
vitamin content is located in the aleiironc layer. Iliee polishings arc included 
in the U. S. PIiannnco|xeia largely because of their 11*0 in Philippine medicine. 
(The U. S. P. is the official Pharmacopcem of the Philippines.) 

DeSC1UI>TIOV, PhySIWL PnOPERTIKS, HrSTOW)OV AXD lDESTITV.~Sce the 
United States Pharmacojxcia. 

Standauds wd Test.s. — Not more than 10 per cent remains on a 3Q-mcsli 
sieve, indicating a 10 per cent limit on rice htilu. It contains not more than 
40 per cent of rice starch, which is dctennimxi by the cuprous oxide method. 

Rice Polishings Extract (U. S. P. 1942 to date) is a liquid liydroalco- 
holic extract of rice polishinps. One cubic centimeter contains not less 
than 20 V. S. P. units of Vitamin B| ami represents approximately 14.5 
gtn. of polisliings. Dose, S cc. 


TRITICUM 

Triticum, Couch Grass or Dog Grass U. S. P. 1SS2 to 1920; X. F- 1920 
to (late) consists of the dricxl rhizome and roots of Agropifronrepcns 
(Linne) Benuvois. Agropyron is from the (Jrcck agron, a field, and 
pyros, wlieat; repena means creeping. Tlie drug w'as employed to a 
/jonsiderablo extent by the ancients as a remedy for urinary disorder^. 
Tlie plant forms slender, jointed rluVoines, liy means of which it is 
extensively propagated. 




Fia. 49.— Pieces of (A) commercial Triticum. and IB) commercial Bermuda Grass sold 
as Triticum. Enlarged to show tlie roots attached at the nodes and the markings on the 
rhuomes. Bermuda Grass tends to be thicker. (DraiMngs by E. N. Gathercoal ) 

The rhizome is gathered in spring, usually tleprived of the rootlets, 
cut into pieces and carefully dried. The commercial supplies come 
chiefly from central Europ^, where the plant is indigenous. It has, 
however, been naturalized in North America. 

Description, Structure and Powder —See Ficures 49, 50 and 51 and the 
National Formularj'. 
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Co.vsTJTi7RYTs.— Triffc/n, a tevorofatory carbohydrate resemblin? inuliii. 
8 per cent; dextrose and levulose 2.5 to 3 3 per cent, a nitrogenous, gummy 
substance 11 per cent; acid malatea; from 1.85 to o 2 per cent of total nsii and 
horn 0.7 to 1.9 per cent of acid-insoluble ash c«jn&iNtmg chiefly of sihea /loni 

nlori# 'T>» 1 ■ ... , , . . 



AND Dose. — Triticiim is a demulcent and diuretic. A\craKC do'jc, 10 pin 
Adulterants — The rhizomes of various Corrx species have been reported 
^^.fp^^terants of triticum They contain starch. 

ine rhirome of Caprit^la daclyl<ni known as Bermuda Grass or Dop Grass 
nas been substituted for triticum. It may be distingui''hcd from fnticum iiy 

mjmy characteristics. , 

vetiTer, Radix Iwarancus® or Cuskos Boot is the rhizome and roots oJ 
squairosui, a perennial grass indigenous to the East Indies and 
l^'tivated in tropical America and in creenlioiiscs in the United States, lop 
«»20me is short and thick, bearing numerous long, cylindrical, tortuous roots; 
oJor, reddish lirown; odor, aromatic. A small amount of vicpid, dark rolafilc 
{ js p^enf, which possesses an m(cn'« and rery persistent o^r, lioing u«o<l 
jif, — - 1 Tlic coinmcrml 

n . cred \ctivcr with 

. . • nv-cies growing in 

‘hard and Persia have apr ’ ‘ ’ 

, C'lron.U. ar.«, 

•>"« and in Florida and C ■ ’1"'^''' 
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tim oil into tlir. trr,!t„,i s , 

per year ' 

of 0.S9 to ■ ■■■ ■■ ■ ' ■ 


»n j)crfuinf 

tlif* skin it is'of value 


'"'•‘J’*'-. /'I ini* jorni of a ,«j)rnv or 
n protection rt^jifust 


Jiy application to 
‘•imi/ar in-'cet'?, 






a vascular bundle situalcd in fi section of a Hiiznioc oi stulnn, E;\ ciHclerniis; -Mli. 

Of section fieurp>3 m .} «'rticaipOteiichynui. B'nd.eiiclodcrmis. B. rontmuaUon 

matous fibers or sterenna» cndodcrmia sclercncliy- 

Imnng borous w ' o large tracbes 

phyma Cells of p -n them; paren- 

S>iow.niT n,a^ . f),„ pnrtes 


thidt-Tvalled '^ajunetWVtis3ue.'^***(Jfter*noS^*****^' * ' 


tracbejs; CofO. 
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®J®®Py Grass, Slipa vascyi, grows throughout Mexico and the southve^fpin 
part of the United States and possesses the propeitj of causing sleep in any 
k j ^ has eaten it. Its marked depressing action on the ^dtal function^ 
ol the bod}’ ob^’iatcs the possibility of utilizing its hypnotic properties 

PAUIyE, OR TRUE PALMS 

These are irtstly shrubs and trees restricted to tropical and suh- 
trojDical countries. They were at one time quite extcnsnely distributed 
and very numerous, and at the present time they arc represented b\ 
about 140 genera and some 1200 species. The ikms niteii reach tho 
height of 100 feet, without branches, and bear at the '•innmit a cluster 
of large leaves which are either pinnate (feather palin') rir pairn-itc 
(fan palms). Thelow-growingpalms, asthesawpalracttnof tlu ''.mthern 
United States, may have a creeping and branching rhizome. 'I'be 
notters of palms are produced in the a.xils of the leaves ami arc u-)Ual!> 
unisexual and regular. The carpels may he free or united and develop 
into a berry (date), drupe (coconut) or nut (betel nut). The .'Ceds 
na\’e a large endosperm, the cell-walls of which arc much tliickcned 
"_ith cellulose, ns seen in the date and vegetable ivory. The stem con- 
sists of an epidermal layer, with sllicious walls, and numerous fibro- 
'usciilar bundles of the concentric type, embedded in parenchyma, so 
**5 to form a rather dense woody portion. The palms .arc of importance 
0 man, being employed for a large number of purposes. 


SERENOA 


Serenoa, or Saw Palmetto Berries (U. S. P. lOOG to lOllij N. E. 192fi 
to date) is tlie partially dried, ripe fruit of Serenoa repens (Partram) 
luall. The generic name Serenoa is given in honor of IWcs‘>or Sereno 
‘ttson, of Harvard; repene is Latin signifying “creeping"; that is, 
Pr^ucing new plants at a distance from the parent plant; “palmetto ’ 
Spanish palmifo, signifying a small palm tree. 

Inc saw palmetto is a low, scrubby palm found growing frotn South 
arolina to Florida. In some places along the Florida coast the Jiingle.s 
Tu the saw-like leaves so dense as to be almost impenetrable, 

the inflorescence is densely tomentosc and .shorter than the leave.';. 
Tu is n I-seeded drupe (sec Fig. 52). 

■I ne fruits are partiallv dried to a prune-like consistence, feome are 
’«i'Kcd directly in alcohol, which is later cmplovefi as a mcnstnitim for 
cir e.xtraction and others are packed in casks, being jirotiTtetl from 
usfct attacks with clilorofonn or carbon tetnichloride. 

t'Mmula™'’'''’ roiTOEB.-Scc ricure 52 ""J "'<■ 


I,.. . 

nvatu 


of fnreicn nrg/iiiie 
jble a«}i. Pemim 
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sl.oultl contain from 10 to 15 pot cent ot natural moisture when used tor the 
manufacture of pliarmaccutlcal preparations. 

Usi:s AND Dosn.-Scronoa is a diuretic, sedative and anticatarrtol. .tirade 

dose, 1 gin. 





Arena, Areca Nut or Betel Nut (N. F. 1030 to dale) 

3eed of Areca catechu LinnC*. Areca is the Spr^nish and 

for the betel nut. Catechu js the East Indian name ior 

extract or tnll Dalm extent ■ g 


-t uie uetei nut, (Jatechu js the East Indian naui^ wpnsively 

e^ract or juice, ,t4recn catechu is a beautiful tall palm c- 

tivatod in India, southeastern Asia, in the East 

e«ent m east Africa. The fruit is a nut containing a sin£® ^ ^yioved 

I un seed coat and a large ruminate endosperm. The seed 
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from the fruits, boiled in water containing lime, and dried. The principal 
points of export are Ceylon, Singapore, Penang and ^Madras. 

Areca is mixed with lime, the leaves of Piper hetle, and occasionally 
gambir, the mixture being used as a stimulant masticatory in India 
and the East Indies. In India the mixture is known as “punsupari.” 
Betel chewing has been practiced since early times. The value of areca 
as a ta;nicide seems to have been known in the East for some time but 
was not known to western civilization until 1863. 




Kced «iiowing rumination tissue (r) mljaecnt to the endosperm (<n), the latter consistinfr 
of cells having thick, porous walls of reserve cellulose (Draw ing by Wirth.) 

DEsenimox and Structure.— S ee Fipirc .'>3 and tlic National Forniularj’. 

Powov.u — Weak reddish hronn to licht brown with a slight odor and an 
astringent, slightly bitter taste It consists imncipally of fragments of the 
enciosperm nith porous, rc'trvc-ceJJuJtw walls. Jire/jul.irb’ thickened stone 
cells of the seed co-it, a few aleuronc grains up to -10 microns in diameter and 
a few- oil globules. «tarch absent and trachea! tubes few 

Const iTUE.VTs —Areca contains .eevcral nlkalotds wlncli arc reducer! pjTidine 
derivatives; among them guvacinc (tetralivdro-nicotinic acid), arec-Tidinc 
(tetralivdrt>ineth\lnicotinic acid), and arerolinc (arccaidinc methyl cs(er). 
Aroroiino, 0 1 to (1 Ti per cent, only, is of inctlietnal imftorlaner. U is n liquid 
■ " ' ' ' ' *’•’ ' — ir« an colorless 

• • ■ ' Aredpliloba- 

.... , . , _i — - . 1 ^. c~-tion in .a smsll drop 

|i should Ih* jij‘t l.Trge 
■ ('oter with a rotrr- 


ghvH and run a few drops of - 
Itie rover-clivs Ifisldisfi l>r 
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the edge of M-hich crystallization in plates will be seen. Crystals are fonuecl in 
the endosperm cells only, not in the cells of the rumination. 

Standards.— Areca contains not more than 2 per cent of adhering pericarp 
and not more than \ per cent of other foreign organic matter, and yields not 
less than 0.35 per cent of ether-soluble alkaloids calculated as arecoline and not 
more than 2 5 per cent of total ash. 

Uses and Dose. — Areca finds its principal usage in veterinary practice, 
being employed as a vermicide and ta?nifuge. Average dose; dogs, 2 to 4 gni., 
sheep, 4 to 8 gm., based on the weight of the animal, 

Arecoline Hydrobromide (N. F. 1930 to date) occurs as a white 
crystalline powder or in fine needle-like crystals liaving a melting-point 
of 170° to 175° C. It is odorless and has a bitter taste. Arecoline hydro- 
bromide is soluble in water and alcohol, the aqueous solution being 
optically inactive. 

Tests and Standards. — Arecoline hydiobromide responds to the test for 
bromide, yields a red-brown precipitate with iodine and a yellow precipit.'itc 
with bromine. When dried over sulfun’c acid for twenty-four hours, it Io«es 
not more than 1 per cent in weight. It yields not more than 0.5 per cent of 
ash and should be free from other alkalohls and fiom sulfate. , 

Uses and Dose. —Arecoline hydrobroinidc has been used in vctcnnaiT incdi- 
cme for colic m horses. It is also a tainicidc and a myotic. Average dose: horses, 
30 mg subcutaneously; dog'-, 1.5 ing. per kg. of body wciglit. 


COCONUT 

The Coconut Palm {Cocos niiafera) grows m the coa<«t regions of all 
countries and i.s most u.seful to the natives, furnishing food, clothing, utensi 
of all kmds, building materials, etc. It is a tall stately tiec rising to the heiff 
of 100 feet, with a tuft of leaves at the top, and among winch are borne irm., 
often a hundred or more each year The generic name Cocos is from tlie uiw > 
meaning “a bony” or “a pill”, nuci/cra is from two Latin words, mea ^ 

Tile following classification of the products obtained from the coconut palm 
shows its manifold uses. 

Fniit 

Kernel (copra) for food and expression of fixed oil. 

Coconut Oil for cooking, so.ap in.'ikiiig, and pliarinaccuticaJ uses. 
Coconut Oil Cake for cattle fec<I. 

"Milk” for a nourishing drink. 

Shell for native household articles. 

Husk (Coir) fiber for ropes, mats, carpets, biushcs, etc. 

Wood (Porcupine wood) for cabinet work, building and other conetriictio , 
firewood, etc 

^.aves for thatching, plaiting, mats, baskets, etc. 

I oung Ix?a\"o.s for food. 

Flow er .Spathe 
Juice for a sweet drink. 

Fermented juice for a liquor (Toddy), ^ 

Distilled fermented juice for a strong liquor (Arrack). 

Acid-fermented juice for vinegar. 

Evaporated juice for p.alm sugar (Jaggery’)- , r.r Us husk 

Coconut.— The coconut of commerce is the ripe fnnt . t smny 

(opicarp and mcsocarp) thus consisting of the secil covered by * * . Ri^ihllcr 
ondoc.arp to which are attached a few filxirs of the mosocarp. In the em 
cna of the coconut occur usual!}' three germinating “eyes. 



PALM/iS OR TRUE PALMS 


147 


Copra is tho ripe kernels (meat) of the coconut, removed and dried in the 
sun. _ It yields up to 35 or 40 per cent of fixed od. Sections of copra shon more 
or le^s isodiamctric cells containinj; nccdle-shaixxl fat crystals and larRC aleurone 
Rrains Copra, s\Yeetencd and cut into shreds forms the shredded coconut used 
in cooking and pastrj' making. 


Coconut Oil (N. F. 194G to date) is the fixed oil obtained by expression 
or extraction from the seeds of Cocos nucifera Liniie. 

The fresh kernel contains 30 to 40 per cent of oil; copra yields about 
(»o per cent of oil. Copra cxjiresscd without hc.it yields first a thinner 
oil (copra olein), then a tliicker oil (copra stearin). About 1.25 billion 
pounds of the oil are produced annually. 

Desciuiiion.— Coconut Oil is a pale yellow to colorless liquid at 2S® to 
30° C., at 20° C. it becomes ‘■cmisohd, and at 15° C it is hard, somewhat lirittle 
andwitiiacl ' ' ’ ‘ ' • . * *1 

but when wi 
m''Olublc m 

Iictroleum bi • 

Constituents.— Tnlaunn up to 50 per cent; trimynstin, up to 20 per cent; 
and other glvccndes, including tnpalmatin, tristcann, triolein, and tricapryhn, 
the free ncul of the latter giving the od an iinplcas.nnt odor. Clicmically, it 
rather closely approximates butter 

Uses —It is extensively iiNcd m coinpoundcd edible fats, chocolate and 
candies; in hair dressings and other cosmetics, m so.ap, m cnndlcs and night 
lights, and phnnuaceutically m ointment bases. 

Coconut Sheila.— Tho endocarp of the fruit, while used n« a household article 
bv the natives, is to poine extent ground up and U'Otl cxtcn«i\ cly as an adulterant 
of imwdcrcd foods and drugs The pre'cnco of coconut shelN may be detected 
by their yellow intone cells, which have thick yellow wall-, with branching pores 
and dark brow n contents The stone cells vary from polygonal and i-ndiamctnc, 
to cylindrical and wedgc-«ha{)cd forms that arc quite characteristic. In addition 
there occur fragments «f long tliick-w ailed, jMirous fibers with accompanying 
'togmatic cells, each containing a «phoroid.al, tuliorculatcd siliceous granule. 
The d.ark brown fragments in the powder arc not afTocted by bleaching agents, 
such as Schulze’s macerating solution 

Coir IS the fibers of the mc«ocarp and is us<xl m the manufacture of rope, 
linishcs, coconut mats and coarse clotli 


OTHER PALM PRODUCTS 

P&Im Oil.~ This is a fixed oil obtamesl from the flesJu jnrt nf the fruit of 
/.7,7^s {juinernsis, a palm of western Africa, and cultivated in other tropical 
countries The oil has the consistency of butter, .a reddi-h yellow color, an 
agroo.ablc o<lor a ' ' ' ‘ « 

the maniif.acture 
f<> preserve it fre 

Dragon's Blood, Sanguis DrsconJs or Resina Draconis. This i- a resin 
nrepanxl from the fruits of various «i>ecies of Catomu^ (i).TmoMoro;>«), particu- 
larly Cn/oHias (Iracn Tliese are IkvIiiis growing m Itornen niul Sumatra. The 
proiluct Is a eixmt.aneous exudation fnim the rijiening fmit It i“ scpar.ated 
from tlie fruit, snffene<l with lieat .and nintdisi into sticks .and mkr-., which .are 
wrajuxsl in sfrqw of palm h'af. The tenn "dragon’s lihHHl" has Ihx-ii ajiphcd 
to pro<hict« oht.aiiKsI from other plants, that ineiitioiual hy Dio-condes Inaiig 
from a hhacrs«i« plant Drnc.Ttm ttniftf growing in Soecitra 
nccause of its stimulating and astringent properties, it was formerly u«ed in 
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dentifrice?, month etc., but today it finds iiec mainly in the prepara- 

tion of lacquers and vnrnj«hos (iirmliopnny stain). 

Date.— Tiic date iiahn, Phccnxx dactijlifcrn i,s cultivated in northern Africa, 
soutlnvcstcrn Asia, Arizona and other tropical countries. It reaches a height of 
CO feet, hai'inp: a croun of ])innatcd leaves amonR which are several spadices 
each of which (on the female tree) hears from 1S() to 200 fruit.? (dates). The 
trees aic artificially pollinated to increase the crop. Pates contain about 47 per 
cent of invert stiear and arc an important article of commerce. In northern 
Africa, Arabia and Persia tlioy form the chief food and principal wealth of the 
people. 

Sago (U. S. P. 1820 to 1SS2) consist*? of the starcli prepared from the pith of 
the trunks of various palms .and cycads Rro^ing in India and the East Indies, 
principally' Mclroxylon rninp^ti and M. Ixte. The pith is separated from the 
hard outer layers of the trunk, crushed, and the starch washed out on sieves 
The characteristics of the starcli have nlre.ady been discus.scd (sec page 120). 

Carnauba Wax is obtained from the leaves of Copcrnicia ccrifcra, a palm 
ranging from northern Brazil to Argentina. The wav is considcralily u.«cd in 
the manufacture of candles, ^\a^' vaniislies, Ic.'ilhcr and furniture poli.«hes, ana 
otlier use.s m place of heoswav. 

Vegetable Ivory is the rii»e suliglobular .sce<l, 3 to 5 cm in diameter, of variou? 
species of Phijlclcphas, nearly slcmlc.ss paluis found mo.«tIy in Colombia on 
the bank of the Jlagdclcna lUvcr. These hard, wliitc seeds are used for coat 
buttons and many other turnc<l objects. 


ARACE,K. OR AUUAr FAMIEY 

Tin’s family consists mainly of tropical plants characterized by an 
inflorescence con.si'stiiig of a spadix placed witliiii a sj)atlic. There arc 
about 000 species, most of them found in tropical and subtroj^ica 
countries, only about 10 species growing in temperate regions- Ihe 
latter are mostly perennial Iierbs possessing rliizomes or .acrid corms. 
The inner morphology is not constant, some genera containing char* 
acteristic spioular cells; a few contain tannic acid; others ^^ontam oi 
cells as in calamus, and (\uite a number contain Jaticiferous cells, bom 
of the plants are highly ornamental and are extensively cultivatec , as 
the caladiums. 


CALAMUS 

Calamus or Sweet Flag (0. S. 1>. 1820 to 1910; N. F. I® to date) 
is the peeled, dried rhizome of Acorus calamtis Linn6._ i^^^urr 
name Calamus means “a reed.” The commercial supplies of ^ 
are obtained from ■' — . . ^ ^ t .i. ‘ ’ 

Korth Carolina an. 

separated from le . , , Unblv 

peeled before drying. During drj'ing the rhizome shrinks . j 

and loses about 75 per cent of its weight. Roth peeled an( 
drug is found on the market but only the peeled is oihciab t ^ 
unpceled drug yielding not more than 2 per cent of acid-msoJU • ^ 
and meeting other conditions of tlic monograph may be w‘>ed , or ‘ 
tive preparations A confection is also made by ‘‘candying 
rhizomes. The tlrug was employed in India in ancient times 
also known to the Orcoks and Romans The time of its iritroc 
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[jlrm utrauil'* nt <//'. nn-l ►ufrn'in<l«-l bj llic |a>n(Minl>ititn (/*) mi'l f'n'JcxIcrmi'* (f,W) 
t. from tlio unmc rmlnl bundle but more tiielily ixinenificd ( \rjcT llolni ) 
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into Europe is not known but it seems to have been used as early as 
tlie sixteenth eentury. 

Dkschiition, SxnucTunE and Powdur.— S ec Figure 54 and the National 
Formularj’. < 

Constituents.— Volatiie oil 1.5 to 3.5 per cent; ncorin, a bitter, \iscid 
aromatic glycosidal principle, nhich when hydrolyzed in a current of hydrogen 
yields oil of calamus; choline (triincthyWo'droxj' ethyl aminonium hydroxide), 
a strong, non-poisonous base, foimerly known as calamine; a soft resin about 
2.3 per cent; tannin; mucilage; .starch and calcium oxalate. Total ash about 
4.35 per cent; acid-msoluble ash about 0.15 per cent. 

Standards and Te.sts.— Calamus yield.s not Ic«s than 1.2 cc. of volatile oil 
of calamus from each 100 gin. of drug. It contains not more than 1 per cent of 
foreign organic matter, not more than C i)cr cent of total ash and not more 
than 0.5 per cent of acid-insolubic ash. I’ouderwl calamus contains no starch 
grains over 10 microns in size (cere.'il flours and althea). 

Uses and Dose.— Calamu.s is a c.ariuinative, a stimulant and an aromatic 
bitter tonic and is u«ed as a fl.avoring agent. Average dose, 3 gm. _ 

Arum, Indian Turnip or Jack*in-the*PuIpit (U. S. P. 1820 to 18/3) is the 
conn of triphi/llum, a common plant growing in n’ch woods in pastern 

Nortli America The conns are gatlierccl, cut transversely into pieces ana drie 
It contains a volatile acrid principle, probably an alkaloid, mucilage; and ca - 
chim oxalate in long raphidcs. Arum is used as a stimulant, expectorant, irnia 
and diaphoretic. , . ■.„} 

European Arum, or Tubera Ari is the conn of Arum macuhtum, a peren 
herb growing m central and southern Europe The conns are gathered m 
spring, sliced transx'crficly and dried. The constituents and properties 
similar to those of Indian turnip. . . ... ,v. 

Dracontium or Skunk Cabbage (U. S. P. 1820 to 1882) is the dricdr izome 
and roots of Symplocarpus /<rtidus, an herb indigenous to moist 15™“ . . 
Nortli America. It contains volatile oil, re'<m and an acrid principle a 
used to some extent as an antispasinodic, emetic and duirctic. 

Tonga IS a mixture of equal parts of the loot of Epipremnum p . 
(Fam, Araccx) and the bark of Premna arboren (Fain, 1 crhenaccx) 
<lescnbcd on page 522 

LILACE.E, OR lALY F^UIILY 

These arc mostly perennial herbs having hulb.s or tubers and 
fibrous roots. Tliere are about 200 genera and 2000 species ‘ 

are found in iiearlv all nortions of tlie globe. A few are used in me 
some fiirnisli 

are regular and with (i stamens, and a superior (rarely 
ovary. Tliere are no striking anatomical characteristics, ^ 
vascular bundles are concentric and arranged in severai rows, . 
of wliich and witliin the endodennls is a ring of scIerencJiyma ^jy 

The underground organs usually contain starcli and not in re j 
mucilage cells enclosing raphidcs. 

VERATRUM VIRIDE 

Veratrum Viride, American or Green Hellebore (U. S. I • 

N. F. 1942 to date) consists of the dried rhizome and roots o 
riridc Aiton. 
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Constituents. — Four alkaloids have been isolated from botii varieties: 
0/ protoveratrine (about 0.03 per cent); (2) jervine (about 0.13 per cent); 


tion. 

Standauds.— Veratrum Viride contains not more than 5 per cent of its 
stems or other foreign organic matter and yields not more than 4 per cent of 
acm-insoluble ash. A bioassay using Daphnia as the test animal is used in stand- 
ardizing preparations of Veratrum Viride. 



Fio. 5Q.-~\'erairutn viride, A. transverse section of the rhisonae’ a, scctiOTi of 
near its origin in the rhizome, 6. the cortex with an outer layer (c) of brown«h f 
cells, numerous fibro\*ascul4r bundles (d) often cut obliquely, and parcnch>-ma containing 
raphides of calcium oxalate and starch: (e) endodermal layer occasionally brown J 
leaf-trace bundles (a) or root bundles (A)./, vascular bundles of the central 
interrupted circles, or scattered throughout the central parenchyma 
from the transverse section of the root ep. epidermal colls n ith lignified tnickcne 
and radial walls, par, parenchyma similar to that of the rhizome, but intersperse 
large irregular cavities in the outer regions of the root cortex; end, endode-Tnal ce 
inner and radial walls thickened and Jignified, The central fibrovasculr* tWial oua ^ 
Mntains frorn 6 to 16 xylem (xv) rays and as many alternating phloe'a (pn) st 


bem 
freq' 
ligni 
on t 

(Drawing by I'lorence Carpenter.) 


^ Uses and Dose. — Veratrum Viride is a cardiac depressant ahd a 
it slows the heart and lowers blood pits^sure and it has shown consi , 

AveraEe dose, 100 mp. 

tiellebore rdcnci^ may consist of cithc 

green he ■ rmer. 



hILACE£, OR LILY FAMILY 153 

Adulterants.— S and and dirt to the extent of 25 per cent or more may be 
present in white hellebore. 

The rhizome of Veratrum viridiJoHum, a plant nith greenish flowers gromng 
in the mountainous districts of Europe and northern Asia, contains jcrvine and 
veratroidme. The rhizome of Veratrum nigrum, a plant mth purplish red 
flowers, indigenous to middle and eastern Europe, Siberia^ Manchuria and 
Japan, contains jervine. Veratrum cofifornicum, of the western United States, 
is very similar to V'. album, possibly a transitional form between V. album 
and V. viride. 

Sabadilla (U. S. P. 1812 to 1882) is the seed of Schanocauhn ojftanalis, a 
bulbous plant indigenous to Mexico and the West Indies The seeds are bromi- 
ish black, 5 to 8 mm. long, narrow, angular, beaked, with a bitter and acrid 
taste. They contain about 1 per cent of a mixture of alkaloids. 

Veratrine (U. S. P. 1842 to 1916; N F. 1926 to 1930) is a mixture of alkaloids 
Drained from the seed of Schcenocaulon offianalis The drug consists of ceba- 
dine, cevadiUine, sabadine and sabadmine. A decoction of sabadilla seed or 
ointment prepared from veratrme is us^ to destroy body lice. 

Black Hellebore has sometimes been sold under the name of American Helle- 
bore. - 1 . • . ' ’ '• * • • • • • .* -- 1 - veratrum 

viride herapcutic 

effect. its knotty 

appear 


COLCHICIIM 

Colchicum Conn (U. S. P. 1820 to 1030; N. F. 1930 to date) is the 
dried corm of Colchicum aulumnale Linnf*. 

Colchicum Seed (U. S. P. 1831 to 1940; N. F. 1940 to date) is the 
dried ripe seed of Colchicum aulumnale Linnc. 

Colchicine (U. S. P. 1905 to date) is an alkaloid obtained from Cof- 
c/licnm autumnale Linng. 

The genus name is from Colchis on the lllack Sea, where the plant 
ilourishcs; auiumnalc refers to the season when the plant hlooins The 
plant is cultivated in England, central and southern Europe and northern 
Africa, growing in moist meadows. It is now culti^atcd also in Wasli- 
ingtnn, Oregon and northern California Two to six flowers having long 
perianth tubes develop from the corm buds in the fall, the fertilized 
c)\ary remaining underground during tlic winter, and dc\ eloping tlie 
fruit above ground along with the leaves the following spring and 
summer. The seed is collected in July and August and the corm in 
the spring before leaf development. 

Dioscorides mentions a Colchicum. The Arabs rec-ommeiuled the use 
of the corm for gout in medieval times. It came into Usage in Europe 
about the middle of the seventeenth century and the seed alnnit 1820. 

^ —Sec rigurcs 57 and 5S and the 

■ ' , . up to 0.8 per cent in the seed and 

0 0 jKr Cent in tlie conn Tlic seeds al'-o contain fixeii od (alioul f» per cent) , 
proteins; colchicorc'-in; starch grains in the caruncle, and nlmut 2.5 per cent 
of tot.al adi. The rorm contains much starch and two rc«iiis 

St.knd KRDs.— Colchicum Seed yieldn not lc<s<! tlian (W5 i>er cent of colchicine, 
and not more than 1 pi-r cent of ncid-in-'oluhlc adi. Colchicum Conn yields 
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not loss tli/in 0.25 per cent of rolcliicjiie awl not nrorc than 0.5 i)er cent of acid* 
insoini)Ic ash. 

Us?:s AND Dosn.— Colcliicum is an alterative, n Fcdafive and a diuretic. It 
is used cliicfly as an aiitirbeuinatic in Rout and rheiimafi&m. AveraRe do^e of 
the seed 200 ms;.; of the eorjn 250 imr. 



no 57,-ColdijTOii. SmI. ,1. /(oii.l C. ovo.J to inrBuhrly 
m Jiamctcr). miautoly at (tie nnrroi»ylc (w) oii‘l ''•tli a ^hi^tinet wa „uted, 

{Ca) wlurK is Bomotimt^ ab-otit (C’J Tlio arc dark c'Ctcrnmly,^ ,v<\w a dark 


very hard, modorotH, bitfor a«<l acr 
hrorvn Mcod coat (>S^ aii<l a ahiti'li o 
a amall embryo (Fm) uttuaJly from 

section of the seed (i?) (*lio»a a '■eeo eoat (.M ii-'uaiij voum 


*l>ow a dark 
whjph >1 
rarissar's 
ccJls. die 


fetcoot the ontor row of celU wliiHi etlMhit |>oros onH' on thpir Inner wallsp 


Colchicine IS piepared by exhausting the seed (or corm) p^uggolu- 

evaporating the .alcohol, tnkinp; up in water and shaking out tiie q 
tion with cJilorofortn. The chforoforiu solution remove 

(sec beloiv) upon evaporation; it is then taken up in nkoliol. neat „pj,ted. 
the chloroform and finally taken up in etlier from uhich Iho alkaloia ^ { 
Colchicine has one .aliphatic nitrogen atom. , „ „r in poo'der 

Desck in 

which gr . alcohol 

23 cc of 

and chloroform. ^ ... rp-ctioas fet 

Tests —There are no known satisfactory microcrj'stallin^^i^*^^^ sulfune 

niWle) 
violet to 


litPUU — 

the rasui 
but may 
alcohol. 




,„H tron. 


th methyi 

,c chloride 
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solution are added to 5 cc. of a 1 per cent aqueous solution of colehieifio. do 
color is produced in the mixture {cofekiceine) but upon heatinj;, the mixture 
ueveSops a DroTrnish red changing to biowiuhb black 

2. CWorofottn-colch”'’'’® ’<= " » — k — < — /n tt /-v »» v 

■ir> — ■ , / — 



i>-»un,*u uj oceas»nni\ ItaRTOcnV^ ni 

Kada. 


Uses and Dost: —Colchicine iwl for the same purpn-jcs as colcluPiim 
corm and sml In conihjnation iiith mctlo'l salKa'lntc, coWnruje js hciicinl 
h> he superior to t|jo crude <IniK for the treatment of g««jt 0 5 ing. Co/- 

w exlreme!;/ poisonous 

The nl colcbictnc as a mean? of iloublmg cliromownics has ojicnwl n 
'arRe field jn plant pcnetic< Any nuincrical clianso in chrnniosome number 
a mutation nlnch liccomes cwlent in a numl»cr of the charactori'tirs 


•li'-l'crsal of tumors 

Erythtonium or Tettov Adder's Toogae (U- S P, ISS) to JfiTCi) enu'-i'ts of 
|hc root and herti of Knjlhronutni ameriennunx and »? iw?l like isili-hitiim In 
large doses it i« einctic. 
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ALOE 

Barbadoes or Curacao Aloe 
Aloe vulgaris Lamarck 
Aloe vera Linn6 
Aloe chinensia Baker 
Aloe harhadenaia Miller 


U. S. P. 
1820 to 1882 
1894 to date 
1905 to 1910 
1942 to date 


Cape Aloe 

Aloe spicafa Baker 
Aloe fer ox Lamfirck 
Aloe africana Miller 


1851 to 1882, 1942 to date 
1910 to 1930, 1942 to date 
1942 to date 


Socotrine Aloe 

Aloe spicata Linne 1820 to 1851 

Aloe socotrina Lamarck 1851 to 1894 

✓1/oe Perryi Baker 1894 to date 

Aloe, or Aloes (U. S. P- 1820 to date) is the dried Juice of the 'eaves 
of Aloe Perryi Baker, known in commerce as Socotrine Aloe; or of Aloe 
harhadenaia Miller (Aloe tera Linn6), known in commerce as 
Aloe; or of Aloe ferox Miller and hybrids of this species with Aloe 
nfricann Miller and Aloe spicata Baker, known in commerce as Cape 
Aloe. 

Aloe is from the Arabic word alloeh or the Hebrew hahl, meaning a 
shining, bitter substance; rera is from the Latin verus, meaning tnie, 
and Perryi is in honor of Wykeham Perry who made extensive 
on the plant. Barbadenaia refers to the Barbadoes ^ 

the Latin meaning wild or ferocious; afrieana refers to the habi a 
the plant, southern Africa; and apicata refers to the flowers in spi es 

There are about 150 species of Aloe known, most of which are m ig 
nous to Africa. Many have been introduced into the West Indies a 
Europe. The aloes are tj'pical xerophj’tic plants with fleshy lea i 
usually having spines at the margin, and resemble to some exten 
agave or century plant (Agave americana, Fam. AmaryUidacex). 

Aloe Perryi grows on the Island of Socotra, in East Africa, 

The plant is a perennial herb having a stem about 25 cm. long ana o ■ 
diameter surmounted by a rosette of about 20 leaves from 30 to 4U 
and from 5 T ' ' ' j 

from the cu 
taneously. '' 
and along t 

it is further dried and from where it is exported in kegs or tms. It ‘s 
Socotrine aloe was known to the Greeks as early as the fourth 
Alexander the Great sent a commission to the Island of Socotra to 
the cultivation of the drug in 333 b c It was probably introduced mro 
Europe about the tenth century by the Arabs. . t -n rm long. 

Aloe vera has a stem about 50 cm. high, the leaves being up to o ' ^ 
flat on one surface and convex on the other and having the inrro' 

perpendicularly on the margin It w a native of northern Africa a 

duced into the Barbadoes Islands in the seventeenth centurj'. 
v'anety of A. vera, was introduced into Curacao from China m ..j. qC the 
was cultivated to a considerable extent in Barbadoes until the nii 


fipOtl- 

*otra, 

where 

tliat 
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*'«! ixiusto- seems to have died out 
IshnS ofciir-!'mn '4 **)! Barbadoes aloe comes from the Dutch' 

AnrU The leaves are cut in March and 

MnM a V-shaped trouRb, the latter being 

“ronwr kettle io,l' h° evaporated m 

gourd?a„d dLxd to harden '' " 



nifJe.^/ 1 '* ■ **“’ r'’"* Bort«idoM •Um> 

at I •‘ti'f llif loliE fttiUf (inflorovccnW') with ttieRna 

*” t<\f(cr Hnelcr 1 


FliftninR cronT) of tliirV. Mir- 
er* rm the Hpjtrr pnrlittn ttf Ihe 


Ptt>orto<! from Cnpo Colony nnd i« larcpij in \ rtoriiiin. 

A'.'i) Powtinn. .®Pr tlip V. S lMiaminro|ia'i'j Whfji iwn\«)rmJ 
j” wnli’r tlir frnciTicnl« IcniJ to i{i<vnl\o, Jrn\inc, linvr\pr, n 
/>« ^ rc^iiliip («l\CTfin mnmn« nf S>rotriiir nJi*' »hriw inimitr- 

,,c nfoiii i<nil.ptiil<-.1 m Mir fncninil" 
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Co.vsTiTUfJNTs.— Aloe contains aloin (barbaloin), 5 to 30 per cent; a pale 
yellow volatile oil; resinous material 16 to 03 per cent; ash 1 to 4 per cent; 
moisture 10 to 20 per cent. 



Fio 00 —Special containers used in llie shipment of aloes. «)iicJi are 

gourd and is still commonly used; the other two are sewed-up monkey 
now only occa-sionally seen in tho market. 


Aloin (U. S. P. 1S94 to date; 

X. F. 1920 to 1930) is a mixture o 
It varies in chemical composition 

ties according to the variety of alt. ^ 

aloe yields the liighest percentage of aloin (barbaloin) and it is 
commercial aloin. 

PitBPAiiATiON.— Dissolve aloe m 10 parts of boiling water; 
sulfuric acid; cool to precipitate resin; filter and evaporate ^ senarated 
2 parts; seed with a crj'stal of aloin and allow to crystallize: wasn i 
crj’stals with water and recrystallize from dilute alcohol. ^ he yiei 
4 to 30 per cent, from the different kinds of aloe. , folilnpno"dcr, 

Properties —Aloin is a lemon-yellow to dark yellow inicrocrj’st. in 

with a slight odor of aloe and an intensely bitter taste. It is easily 

water (not more than 1.5 per cent of insoluble residue in 'Wds not more 

decomposed m acid, and especially so in alkaline solutions. It y 
than 0 G per cent of asii ' hydrolysis, d- 

Barbaloin is an anthraquinone glycoside and yields upon y iQg^niodin 
arabinoso, aloo-emodin and a reduction product, the antliranoi o 
(see Anthraquinone Derivatives, page 312). 


ns n reagent, U. S. 
f active principles obtained froi * • 

and in physical and 
... «.hiVh it is obtained. Cura^a 
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Aloe emodin Aloe eoiodinantliranol 

Curasao aloe confaiiia a characteristic, crystalline isobarbalnia, Cape aloe 
an amorphous 6-barbaloin, aho present to some extent in Soeotrino aloe, but 
IS said to be absent horn Curacao Aloe contaws enough free antlirsquinones 
to give the Borntrager test. Tne ahie resins consist of resinotannols combined 
with cinnamic or p-hydroxycinnamic (p-coumaric) acids 

— Aloe 3 ’ields not moie ^an 4 per cent of ash, not more than 
12 per cent of moistiii e, and not less than .'>0 per cent of water-sohible extractiv e. 

Tests. — Prepare a solution by macerating 1 gm of povidered aloe in 100 cc 
OM\ater for two hours with freijueiit agitation, filter and use the filtrate for the 
following tests. 

b Schbnteten's Reaction. — Mix 5 cc of the filtrate with 45 rc. of water 
and^add 20 cc of a solution of sodium borate 0 m 20) to the mivtiirc A green* 


anthranol. All varieties of aloe give the reaction 

2. Borntrager’s Test.— Piluto 10 cc of the filtrate to 100 cc with water and 

shake the dilution with 10 cc of benzene Sepaiate the benzene layer and shake 
it mth 5 cc. of ammonia T.S a deep rose color t'> produced in the lower layer 
This test is commonly apphed to all aiilhra<iuinone drugs (see page 34S) and 
IS due, in this ease to aloe-emoJin which is proent to some extent m the free 
state in al' ‘ ‘ ‘ ^ 

3. Coloi If flask the filtr.atc from 

oocotrine . orange, and from Cape 

aloe greenish yellow 

Nitric Acid Reactions.— Add 2 ce of nitric acid to 5 cc of the filtrate 
Socotnne aloe gives a yellow' col( ' ’ ' > . 'Capoaloc 

a reddish brown color changinj: * bo applied 

directly to the powdered drugs 

5. Cupralom Test.— M k 5 cc of tlic filtrate with o cc of water, add a drop 
of 10 per Cent copper sulfate solution, aljout 0 5 gm of sodium ehlnridc and 
1 cc of alcohol and w.ann gently. With Curasao aloe the color changes to 
ixiddirii violet and remains permanent The test is a si>ccific one for i*obarb:iloin 
and therefore is an identity test for Curasao aloe Socotnne nine gn es in) reddish 
Violet color and Cape aloe givc.s a transient pink (Cape aloe cont.ains traces of 

isobarbaloin) 

0. Nitrous Acid Test.— Add a few cr 3 ’.stals of ‘wlium nitrite to o ce. of the 
filtrate and follow’ with a drop of gl.'icial acetic acid and slrnke In the presence 
' ’ ’ • — —‘red With 

• Thr« test 
ninmg It. 

■ • c intestine 

• • II , nf aloin, 

li) mg. 

AoULTEiusTf —Aloe h.ss been found adulterated with gums dirt and vanous 
mccbanje.il impuntie® and with rlrug« from which the aJom ha* lieeii removal. 
'Inc commercial variety is fre<iuentlv sulistituteii for niiotlier linin' e\j*en*i%r 
one. The absence of gum or inorganic impuriticH is indieateil by a nearly clear 
whition after gentle heating and tlien cooling a 2 per cent solution of aloe in 
alcohol. 
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Allied Phoducts. — Several other commercial varieties of aloe are found on 
the market amons which the following might be named: 

Zanzibar Aloe is probably a “hepatic” variety of Socotrine aloe. It is usually 


evaporation of the juice which permits minute crystallization in the mass. 
“Vitreous” or ‘‘glassy” aloes, made by rapid evaporation, show no imbedded 
crystals, hence in thin layers are translucent, bright and shiny. 

Uganda Aloe is the hepatic variety of Cape aloe, ' 

Natal Aloe is a hepatic variety of aloe which was at one time exported from 
Natal, the botanical origin being unknown. It resembles Cape aloe, but the 
powder dissolved in nitric acid assumes a permanent crimson color; dissolved 

* 'trie acid produces a deep blue color; these tests 

es of aloe. It contains nataloin but not emodin. 
n other aloes. , 

■ . . » . ■ * variety obtained from the East Indies and is 

gjj . i- 1 .* T, , , -vhich is apparently 

ch 

• j . y Aloe hnrhadenm, 

have been used to increase the rate of healing of acute A'-ray burns 

SQUILL 

Squill, Scilla hulbus P. 1 , (U. S. P. 1820 to 1942; N. F. 1W2 to date) 
consists of the cut and dried fleshy inner scale of the bulb of the white 
variety of Urginea maritiina (Linn6) Baker, known in commerce as 
White or Mediterranean Squill; or of Urginea indica Kunth, known in 
commerce as Indian Squill. _ - * *v,t. 

Scilla is from the Greek skilla, meaning to split (referring to t 
separating scales); Urginea may be from the Latin urgere, meaning o 
press and referring to the compressed seed, maritinia is from the 
and refers to the habitat of the plant on the Aledlterranean coas s o 
Spain, Prance, Italy, Greece, Algiers and Morocco The bulbs, w i 
grow half immersed in the sandy soil near the sea, are gathered a ® 
August and after removal of the membranous outer scales^ an( 
central portion, the fleshy scales are cut into transverse 
dried. Squill was known to the Egx'ptians and to the Greeks. Dioscori 
mentions a vinegar of squills, and an oxymel of squill was use 
Arabian physicians. 

Description and Histoloqt. — S ee Figure 61 and the National 
PowmER.- Yellowish white to veiy pale brown, with a slight ouor an • ^ 
mucilapnous, bitter and acrid taste. It has a tendency to form a para 
unless kept m a dry atmosphere. The characteristic crj'stals of calciu , jg 
are the longest m any drug and alone serve to identify it, the spiral °r reut 
trachece are few, starch grains are rare, and only occasional stomata ^ • pg 

CoNSTiTUENTs.-Scillaren-A is crystalline, sparingly soluble anq ,jg 
about two-thirds of the total plvcosidal content. Upon hydrolysis 


iiiuii b luugeiii, all iiiuiiii-KKv leacuuii 
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per cubic ccntir»L', ■ 
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A, entire plant io tl»elca( *tiee!>h<»w|R[5))ulb wiiVi oulrr 


portion of n scale BliownytOjiB-wfcWctlejtvlo«ttiii (*^P) 'citli 


^riJK h 


rncsopliyll Qft) eomposiHl •>! pniencSVto»,w> Wrrv'intisl cn^cnlsr 
‘racUct! {Tr), and fro<ittent loniaioJiMlly ^lotnntc-l crIN mn- 
rnirrtvj* ‘‘tnIw'dtfcMl in which ore InintlleH ol rftlnunt otalat" rnpht'li-* (lO 
'Vi'krmuA) ^<^Octli. A’, loncitixllnal acclion lliruniA) » *«Xc. i‘tirfart> \iow 
Ij ‘ “"’K astojwa. (l)ra«ioE l>j WirUi > 
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U.‘5E8 AND Dose.— Squill is an expectorant, an cinctic, a cardiac stimulant 
and a diuretic. Average do.^ 100 nig. Scillarcn, a mixture of the glycosides 
of squill in natural proportions, and Scillareii«H pos<*ess a cardiac action similar 
to that of digitalis, though the action may not he ns ixjrsistcnt. The oral do«e 
of scillarcn is 1 .fi mg. three to four timc.s daily; the intravenous do«c of scillaren-B 
IS not moie than 0 nig. during twenty-four hours. 

Apui/rEnANT.s and SunsTiTirrES.— Squill has been adulterated with stones 
resembling the drug in size and color. The bulbs of several species of Criniim 
(Fani. Ainaryllidaccx) found growing in Hrazil, China, southern Asia and the 
East Indies have been uscil ns .substitutes for squill. 

Red Squill consists of the bulb or bulb scales of the red variety of Ur^nta 
manlima, which is irniiortcd to a considerable extent for use ns a rat poison. 
It should not be present in the official squill and may be detected by the presence 
of red, pink or purple epidermal or parenchyma tissues. 

Allium or Garlic (U. S. P, 1820 to 190.".; N. F. 1910 to 1930) is the fresh bulb 
of Allium sntivuvi Linnd. It is .a native of southern Europe and is extensively 
cultivated, being considerably employctl ns a condiment. Tlic bulb is sub- 
globular, 4 to C cm. broad, compound, consisting of 8 to 15 bulbels and sur- 
rounded by 1 or 2 dn*, whitish, membranous scales and attached to a flattens 
circular ba«o, from the lower portion of which arise mimerous yellowish white 
roots, odor aromatic, disagreeable; taste intensely jningent and persistent. 

Garlic contains about 0.25 per cent of a yellowish volatile oil containing 
sulhir compounds and having a strong uni>!ca«ant odor. It Is a carminative, 
an expectorant and a diuretic, the average dose being 2 gm. 


CONVALLARIA 


Convallaria Root or Lily-oE-the-valley Root (IJ. S. P. 1SS2 to 1910; 
N. F. 1910 to date) consists of the dried rliizonie and roots of ConvaUana 
majalis Linne. 

Convallaria Flowers or Lily-oMhe-valley Flowers (N. F. 1910 to 
the dried inflorescence of Convallarifi majalts Linn6, w^thout tiic presence 
more than 5 per cent of foreign matter. 


Convallaria is from the I^atin cortraiiif, incamDg’ growing in vallejs, 
and leiron, meaning lily; viajalh signifies blooming in Alay. 
is a low-growing perennial herb indigenous to Europe, Asia and le 
mountains of southeastern Unitctl States, and is extensively cultixa ec 
for its flowers , , . • 

The flower is collected in the spring and the rhizoine and roo s m 
late summer. Both are carefully and promptly dried. Convallaria a 
been used as a domestic remedy for centuries, and entered into , 
medical practice about 1850. It has never attained tlic reputa , 
digitalis. The relative potency between Convallaria lierb, flowers a 
rhizome-roots is the ratio 0:10:85. 


Description, Histology .\nd Powtier.— O f Convallaria Root, see ' ^ 
and the National Formulary'. The flower drug consists of • fu jg 

flowers (brownish when dnra) on long greenish flower stalks; , jg 

bell-shaped, 6-parted, recun’cd; stamens 6, and ovary 3-locular. m 
fragrant and the taste sweet and aend 
Constituents.— In Convallaria Root- 


ivallamarin,^ a bitter, crystalline 


glycoside, about 0 6 per cent, which is soluble in w’atcr, 
has a physiological action similar to digitalm, an acrid ,,i.p that 

insoluble in ether and sparingly soluble m water, the solution foaming 
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of a Rapotiin; aud coiivallatoxin, occurring in nccdlc-likc crystals only slii;htly 
soluble in water. The flower drua probalily contains the active constituents 
mentioned above asA\ell as a volatile ciyalalline principle which Is very frasr.mt 
Standards. — Convallaria Root, when tested by the official mctliod, p0'scs‘!cs 
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a potency such that 0.1 gm. of it is equivalent to 3 U. S. P. digitalis units. It 
contains not more than 5 per cent of leaves or other foreign organic matter 
and yields not more than 6 per cent of acid-insoluble ash. 

Uses and DosE.—Convallaria is a heart tonic and a diuretic. Average dose 
n .^ — oa — . -f flower drug 500 mg. 

. ■ al, the rhizome and roots of Poli/gojialum 

, . asparagin, mucilage and starch. 


SARSAPARILLA 


Honduras U. S. P- 

Smilax Sarsaparilla 1820 to 1842 

iSnnVaa: offtcinalis Kunth 1842 to 1942 

Smilax Rcgclii Itilllp and Morton 1942 to date 

Mexican 

Smilax medicn Chamis.*^ and Schlechtcndal 1882 to 1942 

Smilax aristotochia'folia Miller 1942 to date 

Para 

Smilax papyracca Duhamcl 1894 to 1910 

Jamaica 

Smilax ormta Hooker 1005 to 1943 


Ecuadorian 

Associated with Honduras 
Undetermined species of Smilax 


1942 to 1947 
1947 to date 


Central American 
Associated with Jamaica 
Undetermined species of Smilax 


1920 to 1042 
1942 to date 


Sarsaparilla (U. S. P. 1820 to date) is tlie dried root of Smilax ansi ■ 
lochixfolia ISIiller, known in commerce ns Mexican Sarsaparilla, or o 
Smilax Regclii KilHp and Morton, known in commerce as 
Sarsaparilla; or of undetermined species of Smilax respective!} vnow 
in commerce as Ecuadorian and Central American Sarsaparilla. 

The name Sarsaparilla is from the Spanish zarza, a ’ 

a vine, and lUa, small—a small bramldy vine. Smilax is the Grce nat 
for the yew and several other plants; officinalis means a works op . 
alludes to the use of the root in tlie drug shop; vicdica refers o 
medicinal qualities; and omata to the ornamental character , 
species; oristnlochixfolia refers to the leaves similar to tiiose of sc 
aristolochia species; and Rcgelii is in reference to the botanist r. 
ward Regel, who has done miicli work on these Smilax species. ... 

Tiie plants are climbing or trailing vines P^*^^^'\^'fi™^’hizome) 
growing in damp soil. The roots are dug (sometimes with the r 
and dried in the sun. The rliizomcs arc short, thick and j.’ 
roots are very long, roughly furrowwl and quite uniform in i , 
seldom exceeding (3 inm. in diameter. The raas-ses of roots arc 
bundled or tightly rolled and bound into cylinders accon mg 
commercial kinds. 

Descrifiion, IIi.stoix>gy and Powdcu.— S ec Figures Oo, I'G, 

U. S. Phannacopa-ia. 






JOO MONOCOTYLBDOXEX OR mnOCOTYLEDONS 

• Saluay succeeded in isnUtinfr sitosterol-d-elvco- 

am! almWlmo elvensMe'™^^ stisiimsterol a ne,e crj-stalline sari^ add 
been ,= enf /ai^japonra. J’ariJIin and sm.Iacin, which have 

licen reported as filj-cosidcs, l,ar-c been sbonn, by them, to be impure forms of 


I ic.. r,5 RundJrs of sarsaDanlla, tlic two on tlnr left l>emg Honduras, tlio nett ope, 
McTiPan, and tlic largo one, Para, which k. however, not nn article of commerce at tne 
t-rosent time (About J natural aize) 


pnr«a«iponin, S.irsn parilJa also contains ron< 5 idcrabIc starch and calcium ovalatc* 
bTANDARDs -Far.s.if,ariJla contains not more than 2 per cent of forcijm 
orRanic matter, other than the rhizome and cronn jiortion. AfeMcan an J 
I'.cuadorian Karsapanlla contain not more than JO per cent of rhizome and 






I lo IJi -II. tran»>t’r«(* nocJuifi of eir«n>^nlla in nJiirli tijp mnl-fle jxirtion 

of thp ciirtct M nriiititxl r i’lnili rnu» wiJti rrwt Jmri • li> ixxJrrini' nJ jho mu « <if ciON 
w«ll» tlnckrnc^l uinf««ni wall*,/! outer «( ciirtpx ^niJ It inner s«>rti<>n 

of pnrtpt, mth cell' ninlaininK rmrrJp rp»iii or mJii'lr' of cilriiifn ‘'xthtp k cri'J<xlcmii« 
of nctrJt Kfj'iire cell' wjlli nniforn>l> tliicVcno'l «alN o tratfin* f* 'icnp pt-IN »» pxriji- 

clijiiiaof Ihe (iilfi, Oif dll' rc'i'rofiliMK tho^oof ilie rortex T)ir tl*i« k-xnllo'l n Iharouji'l 

tftp traclic-v <3) aiv<f fililicm (6) are pelcrmcfijma f Xftrr I.iicf'cn i 1/ Mcxicxn 

■ xr»‘it''rill' IN trnn«'ir«e Mvfjon etH'Ionnix f€»< <»/ rn iloneitixJ cill' (rfxii-linimi 

)i\ jxxtpaiiix (f'l 'll til fix' or me ire max of rrllx xrilli llie onler a xli> tin ire lKi< !.< iir<l tli*in tlic 
iniirr . j>arcnc*i\mx rx*IU ‘r AO'I « ti'WIcrtutx ('fi «f rTi<lia!li eJMncxtjxl «efj« iritli tlie inri< f 
a all' mure tldrkprnxf iliaii ilic oiilpr Tlie aall« of fitp'Hlcrnial nri<f ciiil-Jcrmal r» II* are 
•Inrlill) liv’iiifii"! 'Irn a illi nil imtcr buncllx of 'iifiorin (Pnaiiieln M f Du 
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monocotyirdonejE or monocotyledons 


stem, and Mexican sarsaparilla yields not more than 4 per cent of acid-in'^oluble 
ash. The other oRicial sarsaparillas yield not more than 2 per cent of acid- 
insoluble ash. 

• Uses and Dose. — Sarsaparilla is ft tonic and an alterative. Average dose, 
2 pm. 



Fig. 07,-— Powdered Sarsaparilla- oon'isting of 

frequently with a 

VVi&nSOroicron^ 

occurring singly or m groups. cetU of tlic bj’podermis and endoderfpis le™ _ 

or reddish yellow porOus wt 

or irregular thickening, th 

trachea; wttii simple and b> 

thickenings, and associated 

llgnified and porous walls, 

(Drawing by Hogstad ) 

Aralia Kudicalis, Araba Kacemosa and Aralia Spinosa (see jg com- 

have been used medicinally as alteratives and tonics. Arana . ^mosus 

monly’ • - - o The roots of Ooccuiw^ »'» 


roots 0 ■ .ndian Sarsapan 

' ” - --• ... - Para Sarsap^ha (U. b 

formerly import^ from 

' i market (see Tig. p ^giC to 

J . ; ■' • P. 1820 to 1873; 

1947) consists of the dried rhizome and' roots of Alelris j the base 

plant is a perennial herb with spreading lanceolate leaves cro . . goners- 
and a long slender scape terminated by a raceme of small, w’liue, it_„u{Thout the 
It is common in the pine barrens and grows in grassy woods 
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ea'stern United States. Commercial supplies come largely from North Carolina, 
Virginia and Tennessee. 


A 



I in. Os —Alriru A. trnn^Ncr^o Rcrtinn of Hiitome etiowine cpi'lrrtnM (AT). cortiCAl 
parcnclij ma roiitniiiinKCithor»tnrpJ>itTaina(.S) from 2 to lOmicronam iliBtiictcrorrap^Klci 
of rnl''iiiin oxnhto (Co) from lA to microna in IriictU. tnJotlpriraa (ATn) more or 

ill tiip In inz plant loit uoialty not wcUtnarke<] m the (ihroa uciiLnr biinrllc^ 

c«niiix>»<v| of trndie.T (T) one! ricae (t). BcWrnrlijmMou^ fil'crs (^■c) li, trnn'vcn^ 
nf root f‘lionine rpi'lrrmti (Xf) : cortical pairnchyma cont amine darrli iS) . cmlotlcr* 
nua (f.’ri) conM'tine of tliii’k-wnlltsl rr<li|i«]) fitirrB. traclinr (7^. BclcrcnchjTiiatous ClicrB 
(.VI n6\p (/,). C. I'olatol, imroui #ctcrenc?iyroat«Hia ccUi from the rliiiomc (Draan 
by Ilaa.'c 1 


Uliitome hnriznnt.al or Mi-’hii.- n «« i 

tn lincdi, 5 to 12 inm. in ■ 

with circiihr f-ten) an ‘ • ' . 

t\ jth numcrou* p.ale } cllow ■ ■ ' 
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Af0^^ocorJ7^^/>o.v/;>^; on mokocotyledons 


cxpo&hiK the rcddipli brouvi emlodcrmn! layer of the ^teJe aod plvi’np them a 
"■•r " ' ’ «.-•«. ually Hfcht brown; odor sliKht, acetous; 

tas 


: • • fiS. r‘ ' --?jple 

and H u?ed as a nfcrinc tonic and a diurcti \. 

Helonias, PlaaJn^ Star Of False Unicorn ('• . ■ T ‘the 

dried rinzomo atid roots of Cham.rltrium luicum (Linnd) Asa Gray. Tlie plant 
is a pcreniual, dioecious lierb having a rather fleshy* latter rijuome, a ntimhcf 
' ! - ^ Ti 3 to dm. in length ter> 

* It prows in moist mcadon.s 


( 


■ ' ' . idrical, from 0.5 to 3 cm, 

• s of bud*scales; upper por* 

. tion w ith numerous whitish 

; . : roin the cortical layer, anti 

immerous pits from uhich former rofda once protruded; frncriirc hard and 
horny; internally, prayjsh yellow with cortex 3 to 4 mm. thieV: and central 
cylinder w ith 3 or 4 circles of <iiiall, nc.ar|y circular fibrovasciilar bundles. 



Pio GO . — Several types of IIcIoma.s rhizotnc oblique rliuonie with stem ba-e 
two stern-bcar*!, B, upneht rhizooic ^botvint; new growth at top. (Mo*er.) 

Tlic powdered drug is Jipht yellow, with » slight odor and 


of lignified cork tissue, numerous fragments of trachea? associiueu 

or less ligmSed fibers. . ,^,,r 

Helontas contains a bitte jlSttc 

phous, soluble in water, the 

acids it forms a resinous hr nfthe 

The "Eclectic” extract known as heloniii is a hydro-aJcolioJJc CAtraci o 
drug and is o mivtnre of principles 
Ilelonias is a diuretic and ufonne tonic. Average dose, 2 gm. 
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‘ "'• • • ' • • » T • . • • It r spicaln 

homes 
They 
it of a 

caoutchouc. 

T nllium or Betbroot (N. F. 1915 to 1947) con.'sists of the dried rhizome and 
roots of Trillium crccUim Liniid or other species of Tnllium. 

The plant is a Imv perennial herb prowinR in rich woods from Canada to 
North Carolina, producing a rather stout stem, havinp three leaves arraiiRod 
in a wiiorl at the Mirnniit and subtcndinR the larRC, fcssile, dark purple flowers 
which have an unpleasant odor. Trillium was Hse<l bj* American Indians in 
parturition from which the name "birthroot," contracted into “bethroot” has 

; to 5 cm. in length and 3 cm. in width; 

by a bud surrounded by tiic bases of 
the scarius bud-scales, nnnulatcd bj’ scale tears; stem scars few; externally 
yellow bh to rcddidi or dark brown; internally whitish or p.ale yellow ; fracture 
some' 
brittl 
than 

The powdered drug is nearly white; odor distinct; taste bitter and acrid, 
jiroducing a .si.alagoguo effect; numerous, pimple, spherical starch grains up to 
20 microns in diameter, occasionally larger; rnphuics of calcium oxalate up to 
00 microns long, occasionally much longer; trachea? few, reticulate or spirnl, 
rarely oxer 25 microns wide; fragments of thin-wnlled parenchyma, and of 
reddish brown epidermal and hypodernwl cells with unevenly thickened walls 
Tnllium contains a saiKinin (tnllin) nliout 5 j)or cent, considerable ptnreh, 
and a small quantity of volatile oil. 

Tnllium has been used ns a uterine atimulaiit but i« of questionable value 
Average dose, 2 gm. 

niOSCOnKACRK. OK YAM FAMIIT 

These are mostly twining plants with large tuberous ront.s or knotted 
rootstocks. Tliere arc about 17," species, most of wliieh are Indigenous 
to the \Yc*st Indies and South America. The anatomy of the stems is 
interi-sting in that the ftbrovasciilar bundles are collateral and arranged 
in a manner similar to tliobc found in dicotyledons. In the rliizniiu's 
the filirovascnlar bundles nre of n <*ollateraI type but are separate! 
from eacb other, ns is usual in the iiioiiwotyleilons. 

Dioscorea or Wild Tam Root (N 1' 1910 to 1912) is the dried rliiznine of 
Dio^corcii fillom Linnf'. 

The plant is nn herbaceous twining perennial, with beautiful, cordite, 9- to 
ll-ribf>cd le.ives, Mnall grecnixh >c!Imv flowers nml Irnngular wingisl caif-uli’s 
It IS common in the e.i'trrn and mitral Ihuleil States and is ea'-ih eullixatcsl 
('ominercial Fiij>pli<*> rome largely fnnn Virgiiiii, Xortli C'nrohn.i, Indian.i and 
Michigan 

The rliizonie is knotted and woihIv, elongatcsl, 0 to 20 mm. thick, often 
compre-Msl, Iwnt nml braiichisl, Iwiring pteiU'-rars on the ujutc Mirfaccj aiid 
fcatl ■ ' ■ ' ' 

like ■ ■ 

If-,, , . . . . . . . 

id,. ■ - 

The jsiwilrnsl «lnig is iicirlv white anil iMh»rk-s, t.iste fit.irrlo, in-ipid but 
l>eci>miiig acral. It cotilams nninrnais fraciiirnts of Ihick-wnllisl, iigiurasl 
pirciicliyini celN, tnnnj of which eoiitam ►phenral or oxoal starch grams up 
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MOKOCOTYLEDONE^ OR MONOCOTYLEDONS 


to 35 microns in diameter; numerous isolated starch crains and a verj* few 
raphides of calcium oxalate; a few fragments of thin-walled parenchyma cells; 
fragments of fibrovascular bundles with trachea; and tracheids, which ha\e 
minute bordered pores; yellowish or brownish fragments of epidermal tissue; 
a few isolated ligmfied fibers. 

The drug contains an acrid resin and a principle allied to saponin; total ash 
from 1.35 to 3 per cent, and acid-insoluble ash about 0.2 per cent. Continued 
boiling is said to impair the acrid properties of the drug. 

Pioscorea is a diaphoretic and an expectorant. Average dose, ^ 

■ ' ' . sweet 

. ' ■ h Sea 

.The 
• ' b Sea 

Arrowroot. 

IRIDACE/E, OR IRIS FAJIILY 

These plants are mostly perennial herbs witii erect, bilateral 
and interesting, frequently handsome flowers. There are 
species, occurring in both temperate and tropical climates. Some ha'c 
rhizomes {Iris) wliich are creeping and the fibrovascular bundles are o 
concentric tj'pe, being of the collateral type only as they enter le 
leaves; others, like Crocus, have a corm. Of special interest the a 
that the calcium o.xalate occurs in the form of long styloids, >'mcn 
surrounded with mucilage, and the walls of the cells in which tnej • 
enclosed are suberized. . u',.of/vl 

Several of the genera {Iris, Crocus, Gladiolus) arc widely cu i 
for the beauty of their flowers. 

CROCUS 

Crocus or Spanish Saffron (U S. P. 1820 to 1905; N. T. 19IG to 1012) is the 
dried stigma of Crocus sativus Lion^. , . .. jn the 

The plant is a low-growmp, perennial herb, producing us acros*. 

autumn from buds on the large corm. The flowers are or 

lily-hke, and the three stigmas terminate a long style. The ho » 
extends over two or three weeks, the flowers being gathered as ^”9-/ '.jth 
dark red stigmas are separated ^ nvpr chareo . ^ 
a loss in weight of about 80 p( 
are required to make a kilo of i • 

ver>’ high. . , .. 


for 


nncicnl Grefl' 
Saffron seem® 


: ■ ■ 

ution; al«o another gbco k , j 

which hydrolyses to form a volatile oil, about 1 per cent ol ,5 fixed 

and which gives the chamctenstic odor to the drug; it abo contam- 
oil and dextrose. 



1RIDACE£, OR IRIS FAMILY 


173 


Crocus meets the following standards: 

1. Contains not more than 10 per cent of the yellow styles of the plant, 

or 2 per cent of other foreign organic matter 

2. Yields not more than 7 5 per cent of total ash, or 1 per cent of acid- 

insoluble ash. 
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3. Contains not more than 54 per cent of moisture. 

4. Imparts a j’ellow color to xvater, alcohol, methanol, ether and chloro- 

form, but not to xylene, benxene or carbon tetrachloride. 

5. This color is removed by filtration through charcoal {absence of coal 

tor dyes). 

6. When pressed between white filter paper, no translucent oily spots 

appear (oiscncc of fixed oil or glycerine), 

7. Ligulate nr tubular florets and spmose pollen grains under microscopic 

examination are absent {florets from the Com-posiix). 

8. A 1 in lOjOOO filtered macerntc of crocus in water approximates that of 

hundredth-normal potas^um dichromate, both in tint and strength 

of color {exhausted saffron or artificial coloring). 

9. In sulfuric acid the stigmas immediately become blue, gradually change 

to purple, and finally to purplish-red. Composite florets do not 

assume .such coloring. 

The usual adulterants are indicated above. 

Crocus has been used as a diaphoretic, an emmenagogue, .and to promote 
eruption in measles, but its use for these purposes, other than as a domestic 
remedy, has been abandoned. Its employment today is principally as a coloring 
and flavoring agent. 

Carfliamus. American Saffron, Safflower or Indian Safflower (U. S. r. 1820 
to I8S2) IS the tubular florets of Cartkamus tincloritis (Fam. Compostlie). Its 
characteristics arc shown in Figure 70, V. It is of a lighter red color than 
Crocus, but may be admixo<l witli it and is frequently substituted for it. Cartn- 
amus IS used medicinally for about the same purposes as crocus. 


ORRIS 

Orris, or Orris Boot (U. S P. 1820 to 1873; N. F. 1010 to date) is the 
peeled nnd dried rhizome of Iris florcntina Linn6, IriayarmomcnLmne, 
or Iris patlida Lamarck. Iris is from the Greek, meaning goddess of 
the rainbow, and alludes to the varied colors of the flowers; ^orenimo 
relates to the city of Florence; germanica, of Germanic origin; am 
pallida from the Latin pnUidus, pale, referring also to the color of t e 
flowers. ^ , 1 u- 

The plant consists of a horizontal branching, thick, annulatcd imizome 
bearing numerous broad sword-shaped leaves and Jong-petluncJcd no" ers. 
In Iris germanica the sepals .are (lark violet-purple with a yellow 
and tlirce lilac-colored petals about the same size a.'^_ t)ic sepals. J 
flowers of Ins pallida .are pale blue-white; Iris fiorentma produces |arg 
white flowers and has tlie most fragrant root. Iris germniuca 
varieties .arc cultivated almost univers.alb' as garden plants. J roc uc o 
of orris root takes place largely in Italj', although some is P , 

France, Germany and in northern Afric.'i. The rhizomes dug 
early fall, those from thrce-> ear-old plants being preferred. 1 , 

and roots arc removed and the rhizomes peeled and allow ei > 

slowly in tlie sun, during which the fragrant odor is developet . . 

are tw'o principal varieties, Florentine and 
preferretl. Orris root was employed in perfumery in Greek am 
times. During tlio Middle Ages, hlorenw) was an iinportan ^ L . 
the dnrg, the coat of arms of that city bearing a white ins nga 
red shield. 
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DEscRirnoN, Structure and Powder.— Sec Figure 71 and the National 
Formulary. 

Constituents — Orris “butter,” a yellowish concrete volatile oil, 0.1 to 
0.2 per cent, consisting mostly of mjTistic acid, and which owes its very fragrant 
odor to the ketone, ironc, iridin, a crj'stalllne glucosidc, soluble in hot alcohol; 
an acrid re'^m and some tannin. 

-- - • 2r cent of foreign organic matter, nor more 

id 

liming. 

Uses. — Po^\dercd Orris Root is ii.sc<l in dusting powders, sachet powders, 
dentifrices, and toilet powders. The v’olatile oil is used in perfumery, both ns 
a fixative and in violet combinations 



Flo 71.— I’owdcicd Oriia Root. LieUt yellow with numerous ftacmenta of etarcli- 
bcaruiR jiarcnchyma (pr), starch grams (<») ovoi'l. oval, (luiicatc, botne curved or witli 
irregular protuberances, mostly single, from 10 to SO microns in length, and with X* or 
scissors-shaped cleft m the large rounded end of the gram, tno of the fissures evtending 
into the small end of the gram, trnchctn (tp) sliowins npiral, annul.ar, reticulate or scalari* 
form markings, and up to 25 microns in width, parenchyma (pc') with narrow oblique 
pores, calcium ovalatc in prisms (K) up to 500 microns in length and JO microns in width 
(After Vogl.) 

Blue Flag (U S. P. 1820 to 1895, N F 1910 to 1942) is tlic dried rhizome of 
Ins versicolor Linn6, or of Ins firtpnico Liiiii6 The plant is licrbaceous, grow mg 
in low swanipj' places in c.astcrn and central North America. The rhizomes arc 
freed from the f'C.'ilj' decayed le.atcs and roots, frequently f-liccd Icngthwi'-c, 
and dried 

The rhizome is cylindrical, more or less flatteiictl, occasionally lirniichcd; 
outer surface annulate with nunicrtius stcm-scarfs on the upper surface and 
numerous root-sc.'irs on the lateral and under portions; externally gra) ish brow n 
to b!acki>.h brown and occ.asionallj' with the fibrous b.ases of decayed le.avcs 
and short fragments of the stout roots; fracture short, rcsmoiis, intcrnalli’ reddisli 
brown, witli a <listinct j’clIowi«li endoilcnnis and numerous, whitisb, scattered 
vascular bundles (sec Fig 72). Tlie powdered dnig is pale reildish brown, 
odor slightly aromatic, taste swcctMi, bitter and sliglitly acrid, calciiun ox-ilate 
in -solitarj’ prisms up to S.^O microns long, trachea* with spiral or reticul.ito 
markings; parenclnTna with numerous resm cells, amjlodcxtrin grains siimll, 
colored reddish with iodine; true starch grains rare. 
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Blue Flag contains about 25 per cent of acrid resins and a small quantity of 
volatile oil. Total ash, about 3.5 per cent, '‘Irism”.or “iridin” is a mixture 
of the resins from the drug. 

Blue Flag contains not more than 5 per cer* «n,i 

and not more than 2 per cent of other foreij 
more than 2 per cent of acid-insoluble ash. ' ' 

considerably owing to the lack of uniformity 
are apparently very labile, the rerins becomt 
substances. 

Blue Flag is a cathartic, also an emetic and a diuretic. Average dose, 2 gm. 
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ZINGIBKHACE/E, OR GIXGER FA^IHA' 

This family consists of about 300 species of 
ncterizwl by long or tuberous rhizomes and .<;.„.{.ja!lv 

They are indigenous to the trt^ics of the eastern henu'-phere, i 


y.i^^ajurnACK.i:, on GtxcEn family 
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thf omntnes l)or<irnn;r tlic Iriflian Ckrnn «iul Mnlny Islniul'S, only tuo 
of the peiiora hchip found ui tniptca! Amcrtoa. 'flif* loaves arc latJccolato 
and liptlatc at tlio b.T^al portirm of tlio petiole. T/ie nails of tlie trlN 
of tlio on(l(Klornjis are thin aial imhtly siilKTi^o*!. Tlio pl.int.s usu.nlly 
<•00(010 a volatile (hI eolorwf jcIIcmv hy ciircuialri, and found In 5'j)ocial 
^oorl'tion eolls n liicli rooiriblo the summndiii;; paronoliyiua. Hdio '>tareli 
grains arc (piito characten-itio, havin;: n di-tinot acute tormination or 
iK-aV near tlic hHum. 

GINGER 

Ginger (I S. I*. 1 S2(^ to dale) Is tlio <Irio<l rliiromo <if ’/.higif'fr nJTtdnnlr 
Ilfjvoo knouti ill (xunrnrreo ns .latiiaic.! (’•ingcr and African tJinR«T. 
y.utd^jrr is from llio Araluo yjfuhchrht}, ineaniit^ rtxit of Zbni^rhi (India). 
The .sjHfifio name refers to its Ikuor for s.ilo in tlio ‘•Imps. 

\V)iiIo the r. S. I'liarmaco/Kfia ilid not ili'tinpn'sh the ‘s'vrral ci»in- 
inoreial kiiuls of pnt'or in the revisions fnuii lS2t) to \ci n fjuota- 
tion frtiin the I*. S. I)isi)on>-alory of ISTI inda'iites that sevcnif rom* 
rnereial varieties wen* in U'o: “'I'he covwton, /.n»f /ndn; or hhel: ffin^rr 
is »Iapk ash e<»Ior or nlnunt hhaek. It is iiue-t r\trns|VoIy uwsi in the 
I’nilr*! States, 'ilic Jnut/tim or trhilr Qtu^fr }s entin lx- ilejirivtsl of Its 
epidermis and is white or \elhmish»«hite <tn the outside. It protlucs’::* 
a lK*aiiliful yellow i'h*«hit<'|»«t«drr and l>.as inon*of the si-nsihleqmlilies 
of ginger than tin- >»l.iek vnri<-t>." 

Ill the l’hanii.i<siiKri.ns of I V*l and the d» finitlon re<tuirtsl 

that the rhironie !«• “ileprivol «d the <s»rK> laser,’' liuliniting .lam.aica 
k'lngiT. 

In the r S I’ of Itdt’j, .lannica. linns! .Jam.ihTi. .\fr»';in. t'oeliin, 
Cahaitfa, t'niieiit. ami .fa|».'UK-se cingrrs nss>giit?fsi hv name. 

Ill the r. S. I*, of Jani.aiea, Afriran am! l”of!iin prigrrs were 
ms»gm7Jsl. 

African Ofnfrr is not s<i (<i>tnplrtr|< |>rrln! ns is J.imiifti gniref, it 
tna_\ !*rM-raj*e<I<in itstwoiiileral»orf.ae»-H.|s «!.irler in rohir,U<th extrr- 
mliy and internally, morr pungent in taste and wfihn Ir^s f|r|imfr 
llsior lli.an t!ie .I.nin.nica ginger. 

C«fcla OIp.t»f frsm.Mr- Ifrsetri t"'zrr. t-ui i* it* sslly larref. 

erll ri'^ts f • •tsfrli •iitli a •V-'trr frscfTr 

Catestu n'l I Caticct 0isr»r rr'rOi' .\ffjrl»i, Irjl *•«- 

•«■*!><<» J.sl e>*ls 

J«r»cri» Oiarrr i* * I Is ■ «! /"i-i Ftrp^.r T? r. ,» .. ,, 

J A* '1 I* ^ »•' AiV* a* r] ! t* \*» J !| -i% r » f '• p- « II t 5 - 

a K •• .-s,* y\ j.j ir ««? f 

Ole/tr. rwsT- I' > I' . i« •i* 1 1 'I* '-i /i fjrve '#f 

Clsf*f «• l’'-* f'n\ r! t frr-<»tr.J I V f.'’ ' - t- eifn 

It r»! Jr 5 S-, J-’.t 'to 6* » ri'' *“ste r; *■ T} it ?'• *1 - » r te 

rer.rtTdtt- .t.tU'fl' 

T>r/- {•,• Pf j.U: I I trr I'le Tr.i n pn j.si^t»s! I'l Jji d-ul'* 
cx;t1)' w} Mi .ifr j-ts? ’'•! »-i .^!sf^’l *»-! ,1;-;* 7Te fl ' ,r-. f*r A. f 
A‘q* Us At 
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are waslicd in water for liours, then dried in the sun for five or six days, 
being covered at night or during rainy weather. 

Ginger was known in China as early as the fourth century b.c. It 
was used as a spice by the Greeks and Romans, who considered it an 



Fig 73 —Zingihcr o/Tictnalt, the rhizome of which conslitiitoi the Gincer of ic • , 

Entire plant showine rhizome and root^, a Icaf-brancfi and a flower-branch, a * 
previous >c3r’s crowih after decay of leaf- and flower branches 

section of flower sho ' ’ ’ ' ‘ .,i.. 

encloses the st>le (' 

like staminodes (nn ’*"nel* 

stjle and two ej.io-nou'. filiform proep*.e» which secrete nectar. sumnm oi lun 
slinped. frinced stiptna (After nerc and Schmidt.) 


Arabian product because it came to tin 

the way of tlie Red Sea. From the ele • ■ ■ '' i . ' . 

it was a common import frtim the East. *d ■ ■ 

and India. I2«^0-^I0 Ginger ttns introthiccd into Jamaica and nimi 



y.i\a!in:ii.\rK.K, on c.isgku FAMiLV 17 !) 

nf {1 h‘ Iivlics l»y llio Spanisml-. niid rxjKirts fmtn t!ir 
to Sj>.un npix-ar in t'oii'Mlcnilili* quuntitx »•< rarly as ir»l7. 

I)i M’mrTioN, STiii’cTfJa am> I’tmnrit.- S<y Tipirr 71, nai! (he I'. P. I’lmr- 
ni;»*(i|xna. 

(*<»s»TlTi'l STf*.- (imc'r rontaais n \i)h(ilr oil {! (a U IXT riail) la uliieh 
its .■in)tna i« iliio: n xi'cal riilj rr^uious liquid kiamn ns “puiprnir’ (0 .*• la 1 !> jicr 
cent) (a A\liirli its piii»c« ary is diie, ptarrli jiad auinl ice, (iinceral ran* 

••i-ts c>f M'\eral hanialncaiis plienals wliiHi nrr diMraj-ptl liy lioiljiic with dilute 
nlkfths. 

Ht.wii Mills. Ciincer raninms iiat los^ than •12 ikt rrtit af Flnrrli, tin! more 
than S |>er eenl af male filler, iiat iiiare (haii 1 iht rent af lime (CaO), aat Ir^s 
llina 12 (K'r rent af raid water ettrarlixe, not less (lian 4,.'! jirr rent af ether* 
saliiMe extmetne, iint h-s than 2 ixt r<‘iit af tioii«xal.itih‘ ether extractive, nat 
mart' than 7 }>er rent af total ash. hat mare than 2 {kt rent af n‘h itwilnhle 
III livdrarlilarie arnl, and hat hs.s than 2 |n*r tsnt af n*h ^aI 1 ll>le in cold water 
l.iincfl jimcrr (hlearlusl (riiicer) raiitniiH nat more th.-iii 4 jier rent of (’n() and 
nat niari' than 10 |M-r rent af total ash. and roiifarnis in other res|)erts (a the 
nlMi\(< standards 

r.M s \S]> Dost, (iincer is a eoiuhnieiit, an nrainntie i>t{innla»( and n 
earininative Axerace <hee, 00 cm 

AhUiTMixVTs.— SiiuT (he 1 ‘trirt enfareenient of the National I’lirc TiHid ni'd 
1 )nic law . n<hil(erat(s! cuic<t widam apjiearH in Amencnn eanimeree. I’rex laus 
to the enforremenl of this l.au, citicer, rsjieeiall.v when ixmclonsl, xi«s puhjtct 
to extensixeadnltoratian. Ainoncthendiilteratits x\ere starelies, pfreal prtKliirts, 
sawdust, rufruina to restore color. caiMciiiii to mrrease iitincenry, oxlinistcd 
tjiiiCer, and rxr(‘*«ixe hmiiic. riiiieclixl emcers contain iiiinierous corky frac* 

incuts. 

Tlio »na*t (hneerous ndidferanfa ex-er known in commerce were fnVrcsjl 
i)lios|ihate and (riethylone chrol ndilod to a ‘Vlicap’* fluid RinctT of Inch nlco* 
lialic concentration and s<tld to nlwhol adilict- ilnrme the prohihitian era In 
the I'nited States Ilefarc cnhirrcnicnt oflieial* hntl di'caxcretl ami htopiicfl 
this adiillcratian |>erhaj>s 1(1, (KK> jicrsoiis miITcixsI from [larnlyi-iH or death from 
ilrinkinc (hi- cancoctinn 

G&Iangalor Qalanra (N. T. 1910 to 19.10) is (he rhizome rif A/piritfinpInn/irt/t/i, 
a pl.uit mdijrenatis to the conntrn*s of eastern and i-oiitheas(ern Asia and ciilli- 


10 cm in lencth and from 7 (o 20 mm. in diameter, cxlornally it is reddish 
hrown, (he odor is aromatic, and (he taste is aromatic and piincent. 

The pnwilcr is reddish brown and display.s nunioroiis ellipsoidal, axaid, more 
or Ic's Fp.itniate ptarcli crams from 10 to 00 microns in Icncth, Iiaxinc a circular 
liilum at the broad end and imlistiiict lamella.*; mimeroiis yellow i«li rc<l secretion 
cells frequently Fcp.arated from (he atarch-liearinc parrnrhyma, non-siiherizcd 


Galangal contains from 0 5 to I per cent of a cincol-cnnlnininc x’olatilc oil; 
a soft acrid resin containinc a puncent principle, palaURol; three yellowish 
crystalline principles, alpinin, galancin, and cwmpferid, each occiirniic to the 
extent of about 0 1 per cent; starch from 20 to 25 per cent, and ash. cuntainluR 
inanRancse, 4 per cent 
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Galangal is an aromatic stimulant, a condiment and a carminative. Average 
dose 1 gm. 

Zedoaria or Zedoary (N. F. 1916 to 1036) is the dried rhizome of Curcuma 
zedoaria, a plant cultivated in southeastern Aaa, Madagascar and other tropical 
countries. It is exported mostly from Ceylon and iladras. 

The rhizome, before drying, is cut trans\'ersely into nearly circular disks. 
When dried these are 1 to 4 cm. m diameter and 4 to 10 mm in thickness, 
nearly white on the cut surfaces and yellowish brown on the edge; fracture 
short and mealy; odor aromatic and camphoraceous, taste pungent and some- 
what bitter. 


‘ ' ash and small quantities 
Average dose, 1 gm. 


I'Ja. 7.1.— Curciimi (Tiirmfrir) P, frncmcnt"* of |»ar<nHo'Tiin cotiliininK riirrutniii 
anil snollon niiil nltorcil i*tnrcli whidi f*»tin an Mnli'lmwt'lial'K- tiia.-k< witliiii the 

r< lU ami constitute the ercuer |ini|>»rtion of the i>on<lrr. T. tradica-. .V, iim||crc<! l•lArd■ 
craint 

Curcuma or Turmeric (U S P. 1620 In 1RS2) is the prrparwl rhizome of 
• ’ y / rT>« t.' ..i. I |„j,py tropir.al rmiritries, prin- 

' ' iihr to tho^ ii-etl in the culiit.a- 

■ ■ . ■ the end of the crowing sea.«on, 

ticniitsi, 'ooiuti loi Millie iiuiii->, luitt iiicii cairfulh, hut rapidly, dried in the 
oiien nir. 

“Hound Curcuma," from the swollen inlemodes, is rAwd and up to 2 cm. 
tliick; “l/nig Ciircum.a/’ from the fle*-hy rhizome branches, ^ cjlmdrical or 
fusiform and up to cm. long. The drug is tirange yellow in color, somewhat 
darker externally; otlor aromatic; ta.stc lungent and somewhat bitter. 
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• ^ if- cells of cortex and pith contain cureumin and starch paste, 

ij?, jotJRj lens-slmpcd, unaltered starch grains are occasionally present. 

The oil cells have subenzed walls and contain colored volatile oil globules and 
resm mas<5es. 

The powder is bright yellow; sec Fi^re 75. 


from 30 to 40 per cent of starch; 4 to 7 per cent of ash; and a small quantity ol 
a fixed oil. 

Curcuma is used ns a coloring agent and a condiment and is al *!0 an aromatic 
stimulant and carminative. Average dose, 0.5 gm. 

Powdered turmeric is extensively used as a coloring agent for mixtures of 
powders and for certain food preparations, particularly “Prepared Mustard ” 
Its principal microscopic identil ‘ ' • •• i • 

cureumin and which are bright * 
treatment with alkali, crimson 

As alternative tests for the d 

1 Place a few drops of a mixture of equal parts of concentrated sulfunc acid 

and 95 per - • ■ • , gprinkle 

a small qu with the 

hand lens: . y flowing 

out into the surrounding liquid. 

2. Stir a small quantity of the suspected jiowdcr into a thin paste ^^lth a 
mixture of ether and chlorofonn. Allow tins paste to drj’ on filter paper and 
when dry rernove the powder and treat the remaining yellow stain with not 
saturated boric acid solution. An orange-red color is ;iroduccd uhich turns 
bluish black upon the addition of ammonia, if curcurma is present. 

CARDAMOM 

Cardamomum (U. S. P. 1820 to 1010) and Cardamomi Semen, or 
Cardamom Seed (U. S P. 1910 to date) is the dried ripe seed of EkUarm 
Cardamoimim. MiUon, recently removed from the capsules. 

Cardamom fruit was recognizetl on the basis that tlie seed deten'oratca 
less rapidly when preserved within the capsule; it is the seed that 
has been \ised, after recent removal from the capsules, throughout the 
whole period of Pliarmacopaual recognition. 

Eletteria is the native name of the plant in ^falabar; catuamomiim 
is the ancient classical name for the spice. , • i / 

The plant is a reed-like perennial herb rising 2 to 3 meters high froin 
a thick horizontal rhizome, Iwaring long lanceolate leaves and short 
scapes with racemes of greenish white flowers. It is cultivated 
(’hina, Ceylon and along the Malabar coast. The fruits are coHec e( 
mostly from October to December as they ripen. They are sun- rie( , 
bleached with sulfur dioxide and graded, those with a split capsu e 
furnishing separated seetl for the distillation of the oil. 

Cardamoms were mentioned in the early Sanskrit writings ot ‘ 

and appear in the list of . ...» . . p x 

to 180. The Portugue • ’ “"i n. 

described them as a pro I' i - 

introduction into Europe is difficult to determine as many of the carr a- 
moms mentioned in early writings may have been Amomums. 
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Cirditnom Fruit nrc* ox«»i<l I fo 2 <tn, in K I'n-nlicM-nlly dclii"- 

ri-nt nnd ‘d n liclit Inn r*i!<»r. t nMf'.nrhml fruit art* liirki r an«l hlutrluxi. 

Tln’ fntit nrr cnidotl arroriiinc tn and tnti» “lorsc'*, ‘hnrt-l<’nr<, 
niMlititii', «!ior!- nn<i liiiv " (Vimmrrcinlly thry art* r!n‘»f^I nrc»>n!inff to tlii- 
liUtrirt uliorr tlicy (I) MyM*rr, |iriticijn!ly nJitniDi'*! now frr'nj 

Mv’jm'-tyjv of plniit- cntwti in (Vj j.m; (2) Maln!»nr. oMniri'^l hrc'ly i:o« frnni 
Mn!nl<nr*lv|)«* phnt' rnltnntr^l In (Vjlon: (II) Mnn"nl<iri', on tlio Mnlnlmr 
roi't; ant{ ( I) Ant'll] ly, cronii in Travanrorr and ('•irlitn Tlir CVjlon fnnt 
cmtif tli<‘ in «j»nlity 
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Allied Plants.— C eylon Cardamom is obtained from wild plants of Eleltaria 
cardamomum var. major. The capsules are 2 to 4 cm. long and about 10 mm. 

m diameter, distinctly triang”’— •- * 

striate and slightly pubescent . 
are about 4 inm. Jong, bitter a . 



Fio 77 —Cardamom Seed 4. transverse section sliowmg tbe nnllus (A), the soversl 
Iflycraot the seed coat (T.l, ^mL'-vn at the center. 

B, transverse section of the ” "/"fi 

epidermal colli (o), cells hav ^ w* 

brown stone cells (50 with V . "iyer; 

J3, after Moeller.) 


Siam Cardamom (see Fig. 76) is obtained from Amomum cardamomum groj'- 
ing m Siam and Java, and known as cluster cardamoms; Amomum. xanlhmaes 
yields the bastard or wild Siamese Cardamom; Amomurn aromalicum yields 
the Bengal and Nepal Cardamoms and Amomum maximum the Javanese 
Cardamom. ^ 

Grains of Paradb 

in tropical Africa. ' 
testa and possess a 

paradol, a substance very closely related to gingerol. Other Alncan bP«cics^‘ 
Aframomum yield cardamom-like fruits among which the following might he 
mentioned' Abyssinian Cardamom from A, korarimai East African Cardamom 
from A. Mala; Cameroon Cardamom from A hanburii; and Madagascar Carda- 
mom from A. angustifolium. 

MARANTACE^, OR ARROTlTiOOT FAMILY 

Plants of this family are mostly perennial herbs having thick flesli} 
riiizoroes or tubers. Tliey are found mostly in the tropics and arc 
represented by about 160 species. The leaves are long-petroled ana 
characterized by a swollen, long, sac-like sheath at the base. Sectims 
of the leaf show a hj-podermis a-ith unusually large cells. The petiole 
of the stem contains large lysigenous lacuna;, and star-shaped paren- 
chyma is developed in the diaphragms. Calcium oxalate occurs in the 
form of rod-like crystals. 
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Maranta, Anowroot Starch, Bermuda Arrowroot, or St. Vincent Arrowroot 
(U. S. P. 1820 to 1SS2; jis reagent, U. S. P- and N. F. 1936 to date) is 
the starch obtained from the rhizome of MoTanta ariindinacca, a plant 
indigenous to the West Indies and northern part of South America, and 
now extensively cultivated in nearly all tropical countries. 

One-year-old rhizomes are collected, washed, beaten into a pulp, 
mixed with water, and the starch removc<l by filtering through copper 
sieves; this is then carefully dried. The commercial supplies come 
chiefly from St. Vincent and Bermuda. The yield is about 20 per cent 
of dried starch from the fresh rhizomes. 

^ • 1 » • t • granules or masses, from 1 to 0 nun * 

in ■ "lotli ponder, nhicli is velvety to the 

loi • * lipsoidal to ovoid or oblong, JO to 05 


play of colors when a selenite plate is used. 

Maranta contains about 10 per cent of water and less titan I per cent of a«!i. 
It enters largely into infa ‘ ’ ’ • * • . i . i • 

pn«sible from iinnuritles. 

hydrochloric aciu for ten • . 

filtering, the starch gran 

mticilagmouB, nor should nti unptenvaiii o<iur ue i-nuttcu. tviieii e\niiuii(H] iin 
tlio thermo-stage of the microsco|)c the granules becin to .swell at 70* C One 

.,«r« r,r t.n/if/wl «n 10n« C *>0 •.orfa r.t >l.«l,ltn,t moIaf irli na frnos. 


iriK. so;. 

The n.aine arrowroot is applied to the starches obtained from a number of 
diflcrcnt plant* Tahiti Arrovroot is obtained from Tacm pinnnlijidn; East 
Indian Arrowroot i* pre|i.arrt! from j-evcral specie* of Ciirnimo; South Sea Island 
Arrowroot is obtained from several sjjecie* of Afum and I)ir>^ror(a; Brasilian 
Arrowroot is iilenlical with W'.ava or tapioca starch. 

oiirrrriiAfiv.i-:, ok ohc-hiji rA.Mrr.v 

On acrouiil of the rcniarlnble lK*aiitv nntl tlclicacy of the flowerv. 
this family, comitrising iihout 12,tK)0 sjiecioN, Is jirobalilv the 1110*1 
inten-^tiiig group in the eiitirv plant kiiigiloin. The }>ix'cies an- widelv 
di*trihut<sl, nithough ino-t :ihun4l.ant in the tropica 'J'hev are muju-- 
tiiiies clav*ifitsl aiaunling to Imlut of growtli. as saprophytie, epiphvtie 
and ti-rTe*trial Mint of the on-lihls (-oiniiioii to the I'nittsl Statm are 
either --aprophv tie or tirn-'tri.al plant* The epiphytic orchids are rh.ir- 
aeteristie of the trojiii-s and an* bv far the ino't v.aluable of tlie orchid* 
'lliey an- souietiim-s •■jKilen of as iMnisitie. but this Is errom-ous, ns 
none of the nieiiilxTs of this fainilv i-* |Mn<'ilir. The stems ‘how a 
rh.aracteri'-tie inoiioisitv hshumus strut liin- Mticil.ige, in tin- form of a 
is-Il-s-onlent. oimirs in tlin-c- genera pnHitieing tiilwrs. .Similar muril.ige 
is-lls are al'o foiiinl in th<- le.ivi-s, nild nl-<> in the n“>ts of the ejiiiihvtie 
fonns. 
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VANIUA 


Vanilla or Vanilla Bean (U. S. V. 1863 to J91G; N. F. 1910 to date) is 
the cured, full-grown, unripe fruit of Vanilla plamfolia Andrews, known 
in cotnmerce as ^Mexican or Bourbon Vanilla, or of Vanilla iahitcnm 
INloore, known in commerce as Tahiti Vanilla. Vanilla is from the 
Spanish vania, a sheath-like pod, and. «Y/a, small; planifolia from the 
Latin planus, flat, and folium, leaf; iahitensis, in reference to Tahiti, 
its adopted home. 

The plants are perennial, climbing, dioecious epiphytes attaching to 
the trunks of trees by means of aerial rootlets. The plant is native to the 
woods of eastern Mexico but is cultivated in tropical countries where 
the temperature does not fall below 18® C. and where the humidity is 
very great. 

The plant is usually propagated by means of cuttings and after two 
or three years reaches the flowering stage, continuing to bear fruit for 
thirty or forty years. Tiie flowers are hand-pollinated, about 30 flowers 
on each plant, thus producing larger and better fruits. The fruits are 
collected as they ripen to a yellow color, six to ten months after pollina- 
tion and are cured l)y (lipping them in w.arm water and repeatedly 
sweating them betwc?en woolen blankets in the sun during the day and 
packing them in wool-covered boxes at night. Tins reejuircs about two 
months, during which the pcKls lose from 70 to SO per cent of their 
original weight and take on the clmiacteristic color and odor of the 
commercial drug. The pods are then graded, tied into bundles of about 
50 to 75, and these are scaled in tin containers for shipment. 

The Spaniards found vanilla in use as a flavor for cocoa among the 
Aztecs of Mexico and intUKliicx-'d its use into Kuropc. Cultivation ^^as 
begun in Ueiinion in 1839, and followc^l shortly after in other countries. 


Df’scniCTioN AND STRoCTURE.'-Sce Figure 78 and the National Forrmibo . 
Taluti Vanilla, gro«n in Tahiti and Hawaii, is retldish brown in color, about 
as long as the Mexican but sharply attenuated and twisted in the 1°'''’^.'' 1^, ' 

The odor is somewhat unpleasant and the variety is somewhat unsuitable mr 
flavoring. ^ ^ 

CONSTiTtJEN ' ' 

cin) and gluci . 
during the cur 
hydrolyzed int 
aldehyde (vani 
cnnt.'iina about ' ■ ■ 

Stakumids.- . • 

soluble 111 dilutecl alcohol. ' . , »♦ 

Ulion ho.ating vamlla, a inicrosiihlimate of vanillin forms n'.'iTi 
eryvmlhze into tufts upon rubbing, and may be readily identificU b> mw 
chemical tests (pace 1^), . . . 

ri.scc a few of tlie ciy.stals occurring as an efflorescence on » - 

tntcro'conic sfide or watcli cr>%stal, add a drop of phlorogUicinoi (•». « , 

drop of h.ydroehloric acid:^ the solution unmediateb* 


cot 

of ■■ 


f VO 
mulate 

tet] b.v 


their micromelting jmints (see Hg. SO). 
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Uses.— ^^anilla is extensively used as a flavoring agent. It has been replaced 
to some extent, but by no means completdy by synthetic vanillin. TJie latter 
does not completely represent the flavor or odor of the pods, 

CoMMEnciAL Varieties: 

Mexican or Vera Crur VaniUa is the best grade on the market, the pods fre- 
quently attaining a length of 30 to 33 cm. The supply is largely consumed in 
Mexico and tlie United States. 



Tio, 7S — Vanilla 5, transverse section of an unripe fruit slioninR the three carpels 
(a, b, c), line of delivcence (J)), placenta (1), sceil-i (S), fibrova-icular bundle (p), papillai 
(/') /, radial lonRitiidinal section ol the outer part of the pericarp “howinir epidermis 

(E). and paronehyma cells with oblique pores (e) taiiRenti.il longitudinal section of 
the Outer part of the pericarp showing cells with oblique pores (») and spirally thickened 
bands (Sp) i, inner Hjer of the pericarp showing the >ery long simple hairs or papilije. 
(After Meyer ) 


Bourbon Vanilla h produced in the Isle of Reunion. It re'iemblcs the Mexic.an 
varietv, but is about two-thirds as long, blacker in color, usually covered tiitli 
a sublimate of nocdlo-«li.sped vanillin co'stah and posecss a tonka-Iiko odor. 
Mo«t of the supply goes to France, although sonic reaches the United Skates 
vi.a tluat country. 

Mauritius Vanilla, grown in the island of that name and in the Seychelles, 
occuns m cylmdrical jiods^ soiuculiat Iigliter and shorter than Mexican. Most 
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" cm. long, 1.5 to 2.5 cm. 
what triangular in out- 
.... , ■"'ith transverse mark- 

" curing, when 
plit; the odor 
. , le presence of 

■’ — to vanillin. 

Poiapona'i,' ' Vanilla 'pom'pona, 

which is con ■ ilanifolia has been 

derived by ( u appearance, but 

the odor is ( ^ 

Vanilla Splits and cuts represent the more mature fruits in which dehiscence 
has taken p’ • , •, 

Allied ■ Vanilla yield 

. ■ 1 


lauLu 

in di 
line, 

ings, due to their being wrapped w' ’ 
they are spoken of as “braided,” 
is peculiar, somewhat resembling 
the aldehyde ’ ” ‘ ^ • »» 


1 

odorous principle coumarin 

A number of the orchids . g chiefly to the 

genus Orchis, as Orchis odoratissima of Europe; 0. coriophora of Europe and 
the Orient; 0, simia of Europe and the Orient; 0. militaris of Europe and Asia; 
Habenaria conopsca of Europe and Asia; Accros anihropophora of Europe and 
Arabia. 


Vanillin (U. S. P. 1905 to date; as a reagent, U. S. P. lOlG to 1920; 
N, P. 1920 to date) is methyl protocateclniic aldehyde and may he 
obtained from vanilla or prepared synthetically from other sources. 

PnEP.^UATioN.— (1) In the preparation of vanillin from vanilla the pods are 
ground, mixed with sand and extracted with ether; the ethereal solution is 
then shaken with sodium sulfite solution from which the vanillin is hberatca 
by treatment with sulfuric acid, expelling the sulfurous ,oxtra^hon^'viin 

ether a enn 

of pine 
acid. ■' 
alcoho , 

• ■•-iffMUUi IS 

yl-vanillin with 
;ed with alkali, 

■ 5t of the vanillin 
,ons. 

CH = CH cn> 

0 cir> 
on 

Isoeugenol 


cn=cH— ciIjOh 


) ocn, 

I 

Coniferyl alcotol 


\/ 

on 


cno 

O.CIIj 


OH 

Vanillin 


-iti. ** j'ellow crystals having an 


odor and taste 
_.i soluble 


.... . ‘ ' may be 

obtained from its solutions by ciy'stallization on a slide (see tug. 



OnCUIDACE^, OB ORCIIJD FAMILY 


189 


2. When . ’ ' ' * ’ ‘ . 

ii crystal of ■ 
the crystal 

dehydro-di\aniIlin will form. 

r ” ' " ’ "li phenols (phloroshicin, orcin or resorcin) 

> a crystal of v’anilHn on a slide. Since, 
this reaction care mrist be employed in 



Tio. 70.— VamlliQi orthorhombic crystals obtained from saturated aqueous solution 

4. The sublimate c 
(a) Potassium hydro 
hydrochloric acid piv 
1 to 4, itives orance 

Adultehakts and Substitutes.—!. Coumarin (see page 342), the principal 
constituent of tonka bean, has been used as a substitute for yandlm It may 
bo detected by its low melting-point (about 67'’) or by various other micro- 
chemical reactions, the most important one being the chlor-zinc-iodidc test 
which gives brmvnish violet cr>'sialhne threads. 

2. Benzoic acid has been used to dust inferior vanilla beans. It may be 
detected by its melting-point (120”), bj' its solubility in alkalis from which it 
crystallizes (on the slide) in feather forms when liberated by the addition of 

ill’ • • • ■ • 

* ected 

ition, 

■sent, 

Cypripeditim or Lady Sbpper Root (U. S. P. 1803 to 1910; N F. 1910 to 
1936) IS the dried rhizome and roots of Cypripcdivm paniflorvm and Cj/pripedittm 
pubescent, perennial herbs (Fig. 81) nathc in woods and lhicket.s of tiie eastern 
and central United States and Canada. 
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monocotyledonejE or monocotyledons 


The rhizome is horizontal, somei^vhat tortuous and bent, 3 to 10 cm. lonjr, 
2 to G mm. in diameter; externally dark brown, annulate from scars of bud- 
scales, the upper surface with numerous large, sometimes repressed scars, the 
under and side portions with numerous roots and few root-scars. 


Coumarm Vamllio Benzoic acid 



(1) Crjiitals at ordinary tcmjxyrature. 




(3) Crystals at J'O" to f-a® C. , ^ 

Fia.RO. — Examination of crj'stah l>y means of a Ihcrmo-stacc. ( • .vuinmnn indt*- 

tetnperoture (2) Slide he.atcd to 07* to 09“ C . at nlnrli tcnip*^® lieatc'I 

but the crystals of > nnillin and bciiioic and remain normal. (3) e.r>'> • 

80* to S2“ C.. at which temperature vanillin melts. 


The powder is vollowish or brownish, with calcium to H inicrnt’s 

to 70 microns in length; starch grains .‘•omcwjiat spl)cro|ual, - .eiirplo 

in di.anietcr, single or compound; trachea: spirnl, scalarifonii .,'\nllr<l. 

pores; sclcrcnchymatous fillers long, thin-wnlled; p-srenchyin. 
nith numerous simple pores. 
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Cypri})odium contains a volatile oil; several rosins, a bitter glj’cosidal prin- 
ciple; tannin; gallic acid; starch; caldiim oxalate in tlie form of rapliides, and 
ash about 6 ]>cr cent. 

Cyprijiediuin is occasionally used as a nerve stimulant and an antispasmodic 
Average dose, 1 gin. 

The rhizomes and roots of other species of Cypripcdiiim possess properties 
analogous to the drug just dc'seribod, and of these the following may be men- 
tioned: Cypripcdiiim ariclinum, C. eandiduta, C. hirsutum and C. acauk. 



Kio. SI. — Cyj»riprt/ium ;>«j6f#crn4. Growrt in slat lioU'«. Medicinal Plant Garden, 
University of Minnesota 


cTT Q T> icoA fleshy tuberous root*! of 

• The tubers are collected from 

" i southwestern Asia and arc 

At the flowering ponod the 
which the flowering plant is 
dctTlojKHl and the other young, firm and fleshy, only the latter ones are used. 
The tulicrs arc scalded to destroy their vitality and to facilitate drjitig. 

Salcp is nearly globular, ovoid or «omewhal ellipsoidal, more or less com- 
pressed ; from 1 to 4 cm in length and from 0 5 to 2 cm. in diameter ; externally 
light yellowish or grayish brown, somewhat translucent, irregularly furrowed 
but othcrwi'C nearly smooth, and occasionally with a sm.all conical bud at the 
summit; hard and of a homy texture; inner surface with numerous scattered 
vascular bundles: inodorous and very mucilaginous (see Fig. S2). 

S.alcp contains mucilage 4S per cent; starch 25 per cent, nitrogenous sub- 
stances 5 i)cr cent, sucar 1 per cent; ash from 1 5 to 4 per cent; and a trace of 
volatile oil 
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MONOCOTYLEDONE^E OR MONOCOTYLEDONS 


Salep is a demulcent and a nutrient. Aver.'^'e dose, ad libitum. 

Radix Palm® Christi arc the flattened 2- to 5-branched salcj) tubers, but 
these do not contain ns much mucilage, though tliey are sometimes seen in t!ic 



Meyer.) 

drug of commerce. The Royal Salep of Afghanistan is edible and is 
from Allium macleanii. 



DICOTYLEDONEiE-DICOTYLEDONS 

Tlie plants of this class present the highest dev'elopment in the plant 
kingdom and comprise about three-fourths of the living Angiosperms. 
They are characterized by having two seed-leaves or cotyledons in the 
embryo. The foliage leaves are usually bilateral and reticulately veined. 
The flowers arc usually tetramerous or pentamerous. The roots and 
the stems are cliaracterized by a distinct cambium, therefore secondary 
growth of the wood and the bark is usual and a secondary' cork by means 
of a phellogen is not unusual. The stems of secondary growth show a 
ring of open collateral fibrovascular bundles radially arranged about a 
central pith. The class includes herbs, shrubs and trees. 

pipehace.e, or pepper family 

Most of the members of this family are herbs and shrubs nhich have 
secrctorj' cells in the stems and leaves. In the latter they are conspicu- 
ous as small transparent dots. The species of Piper, comprising more 
than one-half of the members of the family, arc mostly shrubs having 
swollen nodes and fleshy spikes of flowers. The leaves are opposite and 
bifacial, liaving stomata on the lower surface only. Non-glandular and 
glandular Iiairs may be present. The fruit is a drupe, enclosing a seed 
containing endosperm and abundant perisperm. 

cubsb 

Cubeb or Cubeb-Berries (Ik S. P. 1820 to 1030; K. F. 193C to date) 
is the dried, nearly full-grown, unripe fruit of Piper cuheba Linn§ filius. 
The plant is a wowly climber mdigenous to Romeo, Java and S\imatra, 
where it is also cultivated, i)cing trainer! upon the trees used as shade 
for coflee trees. The specific name cu6e6a is the native term for the 
plant. The fruit is gathered x\hcn nearly full-grown but still green, and 
carefully dric<l in the sun, the commercial supplies being shippetl from 
Batavia and Singapore. Arabian physicians of the ninth and tenth 
centuries were acquainted with the metlicinal properties of cubcb The 
fruits were used as a spice in Europe as early as the ele%'cnt!i century, 
hut did not regain inediemal u^age until the beginning of tlie nineteenth 
century. Since 181S they have been included in most pharraacopceias. 

Desciuptio.v, STRUCTtmc AN® PowDEn.— See Figures 83 and S4 and tlie 
National Formulary. 

CoKSTtruEUTs — By steam distillation cutwb yields 10 to 18 per cent of 
Oil of Cubeb (U. S P. 1842 to 1026), a A-olatilc oil consisting chiefly' of torpenes 
.and sfsnuitcrpcnes and a fcsqiiitcrpene liydrato Known as cubeb camphor. 
Ciibcb also contains 2.5 to 3 5 per cent of resins, 1 to .3 5 per cent of cubcbic 
acid; 0 4 to 3 per cent of n bitter cry'stalline principle, ctibebin; 1 per cent of 
fixed oil; 8 per cent of gum. starch; and almut 6 per cent of B'-h. Cubebin and 
cubcbic acid are colorotl red bj’ sulfunc acid. 

13 
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I'Iperacej:, or pepper family 

slirivelorl fm1t'OT°5'*pw™^ more tlinn 10 per cent of its 

Uses AND Do' 

flnd a canniiijiti . . > 

vujiwiiiaii . i,. uu'>c*, Z j»ui. 



Cubeb A, tran-jvcrso Rcciion of tlio |>cncarp allowing cpKlormis (A», stone 
wc), oil coUa (Se), parenchyma (/*), coUaj*-^ paicnchjToa ti'isuo (X), endocarp (,En) 
omposed of stone cells. B, spike slionme bracts (a), young sessile fruits (d), and a 
mature fruit with long pedicel (c). C, longitudinal section of mature fruit showing pori- 
^ pericarp, large pensperm (Jt), small endosperm (m). which 

D, flower diagram showing the position of the flower in 
(Aft^^^M rachis (a), bract (O) and pericarp (c) which surrounds the ovule (5). 


AND Allied Plants.— T lie fruits of other species of Piper, 
p ticiiiarly P. ribcsoides, sometimes find their way into market; Piper enbeba 

\ar. nnoe badak, exhibits stt « ^hesc fruits 

are grayish in color, larger, 'he sulfuric 

^°scther with ana the*'© and 


li, ii ’ .vii,a ana tne'^e aim 

other allied species from genuine cubeb. 

r.f w r specie.s of Piper yield fruits resembling cubeb, as P. clush, 
of In^o-Ch "^a” ° ^^^bonensc, of Bourbon; P. sumatranum and P. pedicellosum, 

Toddaha lanceolala (Fam. Rutaccx) is used in Africa in place 
ot cubeb. 'The fruits of Ltlsca cilrafa have been sold as False Cubeb, and those 

China. 

■ nd this con- 

tai ;his may be 
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detected in the powder by the presence of long, strongly lignified fibers having 
a broad lumen. 

Black Pepper (U. S. P. 1820 to 192G; N. F. 1920 to 1936) is the dried, full- 
' ■ ' -i ' • ’.inn6. The plant IS a woody, perennial 

■ various parts of India, and cultivated 

er tropical countries. The commercial 
supplies come mokly from Batavia and Singapore. The latter furnishes the 
best grade of black peiiper and, as il ia fite-dned, it possesses a somewhat smoky 
odor and taste. 



no S4.— I’ottdercd Cubeb (St) stone fells, single or in I'olated croups, nearly iso- 
dmmetne. thick-« ailed, with numerous simple pores, and colorless or licht yellow contents; 
(T) spiral troclioj! and scleronchymatous fibers (Sc) few. tUe latter short, thick-walled, 
and Htrongly henificd, parenchymatous cells (P and P«) with reddish brown tannin masses 
(/■’), oil-seeictioii cells with sulierucd walls, oil globules (0) numerous, starch grains (S) 
numerous, single or compound, the indmdual irrains 2 to 12 microns m diameter. (Draw - 
me by Ilogstad ) 

Black Pepper was known to Theophrastus and oHier ancient writers. It was 
introduced into Europe about the year 1000 and was the most important spice 
then known 

Pepper vines arc trained on poles and trellises, the fniit-s being picked when 
the low est ones on the r.achia begin lo turn red, and are dried in the sun or w ith 
artificial heat. 

DEscnimov and Structuhe —See Figure 85. 

Powdered black pepper is grayish brown, aromatic m odor, aromatic and 
pungent in taste, with numerous stone cells; much starch compacted into nar- 
enchyina cells; parenchyma fragments containing oil-«ccrction cells with «ulicr- 
izcd walls, cell ,• • • « • • ■ 

neccUo crj’staU 
with umformal 
ina--cs w Inch 
dcrin.al stone t 

The starch grains arc angular or spheroidal and up lo G microns in duametcr. 



PlPFIiACE^V, OR PEPPER FAMILY 


Black pepper contains 1 to 2 per cent of volatile oil containinR dipentcnc, 
plicllandrenc and a peculiar tcrjjone; the alkaloid nipormc, 4.5 to 8 i^r cent; 
piperidine, a colorle.<;s Uqvtid alkaloid, ivluch is a hydrolytic product of piperine; 
a punpent rcMn, cliavicm; starch; tannin; about 10 per cent of proteins; and 
5 per cent of ash. 



mw W. 





flo. ^5.— niark pcoi’cr. IJ, roiimicrrial wliolc fniit 3 5 to U mm. »» 

!;ro'vn and coar'^cly roticul.itp C, Ici>'* view of section-' of whole fruit I t ) 

(3) loiiKitutJinal 1’, iicriean*. Pfr. penswrm: Kn. endosperm; Em. asp„lar 

section of the perir.jrp £p. cpKlermw, &’cf. sclercnchyma. OC, ml cell-), f ^ 

huiidlc. Tr, trache.x, En, enilodrrniii of In-aker cen-<; Sp, spermodi^m. Z' ■ P 
II, hyaline layer, A, alcuroiic layer, S, starch layer. (Drawings by L x . ir • 


To demonstrate pipenne, mmmt powdered black pep^r m ... ' 
with a cover-plaKg, and add a drop of water; loitR needles of ptp®r 
sep.iral 


drochlonc acia, 

.r cent of stems or other foreiRn 
.tly in the pericarp, 

pungency IS distnbutect throughout the seed; the more punpent an e 

aromatic peppers are preferred. . and a 

Piper is used as a condiment. It is ft stimulant, an imtani, 
febrifuge. Average dose, 0.5 pn. 
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Black pepper in U. S. commerce has been extensively adulterated until the 
National Pure Food and Drugs Act became widely enforced. Since then such 
adulteration has gradually decreased to practically nil. Former adulterations 
included pepper hulls, representing the broken pericarp of the fruit obtained in 
the preparation of Pepper; capsicum to increase pungencj’; starcliy 



Fio. 8C.-*Piperiae. (Photo by Adatosoa.) 



Fio. S7. — Pipcrine-cadmiuiB compound. (Piioto by Adamson.) 
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PIPERACEjE, or pepper family 


base to apex. Ground white pep{^ k practically devoid of the larger isodia- 
metric stone cells of the outer pericarp. It is less pungent and aromatic than 
black pepper, but due to its more delicate flavor is highly esteemed as a condi- 
ment. 

Long Pepper (U. S. P. 1830, N. Y. cd.) is the fruit of Piper longum, a shrub 
indigenous to the Malay Archipelago and consists of the entire spikes of the 
immature fruit. The spikes are o e ..j,....* c 

thick, of dark grayish color, and ' 
black pepper. Oil cells in the £ . 

are absent, and the starch grains of the perisperm are from 2 to 10 microns in 
diameter. Long pepper yields about 4 per cent of piperine and about 1 per cent 
of a volatile oil with a pungent taste resembling that of oil of pepper, but with 
an odor resembling that of ginger. 



Long pepper is abo obtained from Piper officinarum, 

Philippine Islands; Piper sylvalicum, of eastern India; Chaiica offet . 
the West Indies; and Peperomia acuminata, of Peru. , , „ j,- i u.ivc« 

Matico (U. S. P. 18G3 to I91G; N. F. 1916 to I93G) con'ists of tlic dr^ 
of Piper angxtslijolium, a shrub indigenous to Peru and jioliMa. 
name anguslifolium moans “narrow-leaf.” . .t . arc 

Matico usually occurs in large, compressed, matted i.mtd fMt* 

short petiolatc, oblong-lanccolate, 10 to 20 cm. long and .. to .> c • 

Fig. 89). 
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Matico contains a volatile oil, the stearopten matico camplior, an acrid resin, 
a bitter principle and arthantic acid. 

JIatico is a stimulant and an antiseptic to the urinarj' tract. It is an astringent, 
a styptic, and vulnerary. Average dose, 4 gm. 

Kava or Methysticnm (N. F. 191G to 1936) is the rhizome and roots of Piper 
melhyslicum, a plant indigenous to and cultivated in the South Sea Islands from 
Hawaii to the East Indies. 


ji.stinctly radiate 

xyiem ana occasionally a umi uarK. A urop of suuuric acid applied to the 
surface produces a deep cherry-red color. The odor of the drug is slight and 
the taste is sweetish and pungent, followed by a slight numbness. Pieces of the 
stem are more woody and have a hollow pith. 

Kava contains about 5.3 per cent of resin, and the active constituents, methys- 
ticin, a derivative of pipenc acid, and 6i-incthysticin. Metbysticin may be identi- 
fied by mounting powdered kava in alcohol, after partial evaporation of the 
solvent, prismatic needles appear at the edge of the cover-glass. The crj'stals 
polarize red-violet to yellow and dissoh'e w ith a purple color in HjSO, Methys- 
ticin may also be obtained from kava powder by microsublimation, the result 
being much better if the powder Is first treated with dilute HtSO<, emulsm or 
saliva. 

Kava is a mild diuretic, an expectorant and a genito-urinary stimulant and 
antiseptic. Average dose, 1 gm 

SAUCACEjE, on willow family 

This family consists of two genera, viz.: Salix and Populus, with 
about IGO species of tlie former and 30 of the latter. The willows usually 
grow in wet ground and are extensively cultivated not only for orna- 
mental purposes but for tlieir economic uses, and occasionally for drj'ing 
out damp ground, especially where the conditions are unsanitarj’. The 
tw'igs arc used in the making of baskets, the wood furnishes a charcoal 
which is employed in medicine and in making crayons and gunpowder, 
and the bark yields salicin. The “pussy willow” (Salix discolor) is a 
small tree rather common in low meadows and river banks and is 
marked by thick cyi/ncirfcal aments, the scales being copiously clothed 
with long glossy hair. The poplars are planted because of their rapid 
growth as shade trees, and to serve as windbreaks, especially in the 
western States The wootl is largely used in making paper, cardboard, 
etc. The balsam poplar or tacamahac (Fopu/iw bahamifera) and the 
balm of Gilead (F. candicans) are well-known trees of the United States, 
distinguished by their large resimferous buds, used medicinally. 

Sahx or Willow Bark (IT. S. P. 1820 to IS94) is the bark of Sahz alba, a noble 
tree indigenous to Europe and naturalized in the northern United States and 


The bark contains tannin, about 13 per cent; salicm, in variable amounts 
about as follows outer bark, 2 5 per cent; middle bark, 5 8 per cent; innermost 
layers, II 3 per cent, bark collected in spring, 7.3S per cent, and that g.sthere<l 
in the fall, C.OG per cent. 
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SALJCACE/E, OR WILLOW FAMILY 


Willow bark is u^cd as an astnnpccnt. 

The bark of the black willow (Salix nigra) is used to some extent in this 
country. The tree is rather common in the United States, growing almost 
everywhere except in California. The bark of Salix discolor contains, in addition 
to salicin, the glucosidc of mct.ahydroxj*benzaldehyde, salinigrin. 

Poplar Bark (as a .source of Salicin U. S. P. 1895 to 1930) is the bark of the 
white or silver poplar, also known as tlie great aspen or abelc (Populus alba). 

The drug consists of quills or flat pieces, varj'ing in length and from 0.5 to 
3 mm. in thicknes.s; outer surface greenish white, smooth and with numerous 
lenticels; inner surface liglit browm and longitudinally striated; fracture short- 
fibrous; odor slight; taste bitter and astringent. 

The bark contains, in addition to salicin, the glucoside populin or benzoyl- 
salicin, which forms needle-shaped crystals, having a somewhat sneetish and 
acid taste and yielding upon hydrolysis s.aligenin (.salicylic alcohol) and benzoic 
acid. 

Poplar Bark is used as a tonic and a febrifuge. 

Salicin (U. S. 1\ 1882 to 1930; N. R 1930 to date) is a glucoside 
obtained from several species of Salix and Pvpuhis. It occurs in color- 
less shining needles or prisms melting at about 200° C. Salicin is soluble 
in water and alcohol but insoluble in chloroform and ether. ^ 

Most willow and pojrlar barks yicfd salicin, but the principal com' 
mercial source seems to be Salix purpurea and Salix fragilis, which 
are grown to a considerable extent in Belgium and arc used for making 
baskets. They yield a thin reddish colored bark known as "rood sebors. 
Salicin is usually obtained by macerating the bark in hot \yater for 
several hours; then filtering, concentrating in vacuum, treating ^'lt 
lime, and then with basic lead acetate to remove tannin. After 
of the excess lead tiic liquid is further concentrated until crystallization 
takes place The crystals arc separated, rcdissolvcd, the solution nltere 
through animal charcoal an<l rccrystallizcd. 

PnorEUTiEs: 

1. Salicin is hydrolyzed into 5-glitcose and .<ai}}genin by emulsin. 


CHjOir 

O-CtlliiO 


2. Saligeniii may be oxidized (KiCrjOr + HtSOO into salicylic altlehjde ha 

ing a characteristic odor. ^ ^ ^ hvdrolysis the 

o. balicin free 

saligenin for . hydrol- 

OH group of the 

ysis the presence of glucose m.iy be demonstrated oy me jrluco- 

alkaline copper tartrate. Both tlieso reactions serve to demons 
sidal properties of salicin. . ,, . „„;j dis- 

4. Salicin gives a red color upon treatment with cni'rpcs in the 

appears upon the addition of water. Tliis test has given som 
localization of salicin in tissues. . . in the 

Uses and ■ It is a 

human systci ' 
bitter tonic, 
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POPLAR BUD 

Poplar Bud (N. F. 1910 to date) is the air-dried, closed, winter leaf- 
bud of Popiilus candicans Alton, known in commerce as Balm of Gilead 
buds or of Populus Tacavtahacca Aliller {Populus balsaviifcra Linne), 
known in commerce as Balsam Poplar Buds. The trees yielding poplar 
bud are found in the northern United States and Canada. They occa- 




<t9> 
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SALICACB^, OR WILLOW FAMILY 


the black poplar were known to Dioscorides and Theophrastus, but 
seem not to liave been used internally’ as expectorants until toward 
the end of the ninetecntli centiirj'. 

Description ano Structure. — See Figures 91, 92, 93, 94 and the National 
Fonniilary. 



n non-elanUUiar 

FiQ. 92. — Bud-scale of Populti$ btilsam%fera in transverse section . jnesophyll 
hairs, abundant on the outer surface, h, outer epidermis, h, inner epi c™i ■ ■ 
parencliyma; d, yellowish brown celi contents, e. ro«cttc aggregates o 
/, stone cells; g, small intcrcclhiUr spaces. (Drawing by Brucli.) 


Constituents.— A liglit yellow volatile oil, soluble m • i «; 3 i]C]n, 

principally of humtilcne; also a soft balsamic r^n, gallic acid, mat c • 
populin, mannite, chry.sin, fixed oil and tectochrysin. . of 

Stanpards and Tests.— P oplar bud yields not less „ cid-insoluble 

anhydrous alcohol-solubic extractive, not more than 1 per cent o . 
ash, and contains not more than JG per cent of flotver-buds i 
yielding poplar bud. . , t /^mretorant. 

Uses and Dose.— P oplar bud is emploj’ed as a stimulant an P 
Average dose, 4 gm. furnish 

Apulterants.— T he buds of the fir (A&ies balsamea, Fam. r ,,-omatic and 
an article known as False Balm o£ Gilead Bads. They are ve y 
resinous and contain, besides tannin, a bitter glucoside, picein. 




Fif*. 03 — Bucl*scalo of P. eandicans id trani'crxc scclion a. non*jrla«'luhr hairs, found 
at the marein only« b, outer epidermis, h, inner epidermis, e, me*opliyll parcnchj’ma, d, 
ycUunisli brown cell contents, e, calcium oialate rosettes, /. stone cells, p, small inter- 
cellular spaces. (Prawme by Druch ) 



Flo. 01. — Dud-scnlo of P. nitwu in transverse eectBin nou-clandul.ir hairs nantinR. 
a. outer epidermis, ff, inner epidermis, 1>. nie«o|ili)ll pnrenrhyniu cclU, c. jcllowidi lironn 
cell contents, d. rO'Ctte of calcium oxalate crystals; e, stone cells, /, intercellular space 
(Drawing by Bruch.) 
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MYRICAOE^, OR SWEET GALE FAMILY 


Black Poplar (N. F. 191G to 103G) consists of the buds of Popiilus nigra. 
They show fewer and shorter outer scales and CKhibit no hairs. Buds of other 
Popuhis species arc rarely found. 

CHARCOAL 

Activated Charcoal (U. S. I*. 1930 to date) is the residue from the 
destructive distillation of various organic materials, treated to increase 
its adsorptive power. 

It is a fine, black, odorless and tasteless powder, free from pritty matter. 
Activated charcoal should yield not more than 4 per cent of ash and not more 
than 3.5 per cent of ncid-soluble substances. Carl)onization must be complete 
as detected by the colnrinp of so<lium hydroxide solution. It must be neutral 
to litmus and free from cblorides, sulfates, sulfides, cynnopen compounds arid 
hea^’y metals, within the limits of the Pharinacopccia. Tlie U. S. Pharmacopcria 
also makes standards for the adsorptive power of activated charcoal against 
strychnine sulfate, methylene blue and hydropen sulfide. . . ,t. 

i I . • • 


method consists of piling the chips of woo<l in .a conical^ pile or 

this with earth and ’ •• • ' ^ 

top; and igniting th 

closed; the newer 

air in cast iron rotor 

coal made from will i , 

poses, wood charcoal must meet the requirements of activated charcoal. 

Purified Animal Charcoal (U. S. P. 1842 to 1010; K. P. 1020 to date) 
is made by tlie destructive distillation of hone, and purified by boi ing 
with liydrocliloric acid. Its properties and standards are similar 
those of activated charcoal. 


MYRICACE;E, OR SWEET’ GALE FAMILY 
This is a family consisting of a single genus, of-which the ^^ax 
or bayberry, Myrica ccrifera, is the best known species. 

Myrica, Bayberry Bark or Wax Myrtle Bark (N. F. 1916 to 1936) is ^ 
of the root of Myrica ccrifera, a small shrub growing in sandy 
sea coast from New Jersey to Florida. It produces diminutive is 

wax-covered berries, and the wax, when melted off and mi-xed wiin 
used to form candles The bark is separated from the roots patnerea . 
fall, cleaned and dried. . .-md 

The bark occurs in strips or quills with a reddish brown omer , 
a dark brown, fine striate inner surface. The fracture is short an . 
odor distinct and aromatic; the taste slightly bitter and astrinpe , 
pungent and acrid. 

For structure sec Figure 95. ^ „„merou^ 

The powdered drug is light reddish brown and stemutatoty, monoclinic 
single or compound starch grains up to 12 microns in lengtn, anu 
prisms or rosette aggregates of calcium oxalate. Bast fibers, f 
crystal fibers with strongly hgnified, porous walls are present; ‘ . siiowia? 
with thick, hgnified or brownish walls and occasional woody tra^. 
trachere with bordered pores ... . i . r-om 2.5 to 

hlynca contains a trace of volatile oil; two resins; myricmic aci^ , 


3.5 per cent of tannic acid; a trace of gallic acid, of sugar. 


and of mucilage. 
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Myrica is an astringent and a tonic. Average dose, 0.5 gm. 

Alued Products.— The bark of the root of Myrica carohncnsis, Northern 
"'be rhizome and leaves of the Sweet Fern 
the Sweet Gale (Myrica gale), are aro- 
medicme. 




ai 

mMfiirnyzvimv. 


■it 

if. 




Fig. 05 — Trans%erse section of root bark of cm/era, showing cork (if), 

cork cambium (cl), cortex (Co), tannin cells (T*), stone celh («(). sc]erench)ma fibers 
(ec/), rosette cryntah of calcium otalate (r), monoclinic pn«zns of calcium oxalate (m), 
phloem (p) , hast fibers (/>/) , primary medullary ray («r) , secondary medullary ray (mr*) , 
and crystal fibers (erf). (After H. W. Youngken ) 


JUGLANDACEi??, OR WALNUT FAMILY 

This is a small family of six genera, the most important of which are 
Jvglans and Ilicoria These trees yield useful A\oods, the harks are 
used in tanning and dyeing, and the fruits are edible. Ilicorm pecan 
hears the pecan nut found in the southern states, II. ovata, a large and 
handsome tree, kno^^n as shag-bark hickory, is the chief source of the 
hickory nuts of the market. Tlierc are six other common species of 
Ilicoria which are indigenous to the United States and Canada, and all 
yield edible nuts. 

The hulls (epicarp and mesocarp) of the English ualnut, Jnglans 
regia, have been used as an astringent, and the ground nut shells (endo- 
carp) of this, as well as the other walnuts and hickory nuts, have been 
found a.s adulterants of .spices. 

Butternut Bark (U S. P 1820 to 1905; N. F. 1916 to 1D.W) is the inner hark 
of the root of Jiiglnns nncrca, a tree grotiing in rich moj't soil in tlie c-sMern 


20S 


juglandacea:, on walnut fa^iily 


nnd central Unifo<l States. Juglans is a contraction of “Jovis claiiB,” rncariins 
“nut of Jove;” cinrrca moans ash-colorcd; and “butternut” refers to the Kernel, 
very rich in oil nnd of a huttcr-!ikelfl.a\’or. 



. < fi.'\ i.cfpuchs'nia 

lit,, yii.— Jiijxl.wi'i A. trnimcr*o '•cction wlionmff ' nnti Hionoclinic pri-nis oI 

pirciicliyma cells fille<l njtli Inimin (TV). ro<K!HP «.„rch Emms (A’)? rued'' I 

r.ilrium oxaLatc (OVi) , stone ccIN (.S/). »ic\-o (£,), Iwst ’ ,,i rO'Ctto aSBregates of 

lary rays (. 1 /). li, fr.aBmcnt aliowiiiK jwircndiynin oclls '■ sicao (j-l 

calcium oxalate (Ca) C, tangentnl section diowiiic ‘j ’J’. slioainE 4-s[00<l 

I), bast fiber in loiiKitwdmal view. E, frncmeiit in j adioining 2 

calcium oxalate crystals (Co) in cells forroinc a crj’slal nne I / 
fibers. F, characteristic stone cells (St) (DrawiiiK ny Hogs a 


T" ■ ' ■ ' ' "* " “ \ '^*‘”*'^**‘'‘* ’?,TiiiTier 

cne^s, l>oth the tl c urfacc 

caly; fracture short, acrid, 

being somewhat checkered, odor distinct; taste bitter, ns nnge 

For the structure, see FiRtire 96. ^ nvalate in rosette 

The powdered drug is dark brown and -Hnic prisms, 

aggregates from 15 to 55 microns in diameter or m crv'stal fibers; hast 
10 to 50 microns in length, oeciirring m parenchymft or i j m 

fibers, 30 microns wide and very long; stone cells, from a 
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length' oily drops and purplish brown tannin masses in parenchyma; starch 
grains mostly single, or 2- to 4-compound, the Individual grains from 3 to 15 
microns in diameter, occasionally with a central cleft 

Butternut bark contains about 7 per cent of a yellow, crystalline, acrid prin- 
ciple which IS colored purple with alkalis; 2 to 2 5 per cent of a crystalline resin, 


the crystal fibers with prismatic crystals are much more numerous. 


BETULACR®, OR BIRCH FAMILY 

This is a group of six genera of monoecious trees or shrubs. They 
are common to both hemispheres. The two genera of greatest impor- 
tance are Betula, or birch, and Corylus, or hazelnut The birches are 
extremely hardy and some grow within the Arctic Circle. They find 
a great many uses. 

Oil of Sweet Birch (U. S P 1694 to 1916) is a volatile oil, obtained by dis- 
tillation with steam of the twigs and bark of Belula lenta, the sweet or black 
birch, a tree growing in the eastern and north central portion.® of the United 
States 18 formed from the glucoside 

gaultheri r to form methyl salicylate. 

This oil ‘ methyl salicylate (U. S. P. 

1804 to c 

Birch , rch, Betula alba, is used to 

some extent m medicine as an astringent. 

Rectified Birch Tar Oil, or Oleum Busci (N. F. 1916 to date) is the 
pjToligneous oil obtained by the dry distillation of the bark and wood 
of Betula pendula Roth and related species of Betula, and rectified by 
steam distillation The principal commercial sources arc Russia, Poland 
and Finland. 

Properties.— The oil is a limpid, dark brown liquid with a penetrating 
empyrcumatic odor resembling that of Russia leather It has a specific gravity 
between 0 880 and 0 950 and yields clear solutions with most solvents except 
methyl alcohol and water 

CoNSTiTUEVTS — Crcosote, cresoJ, guaiacol, and a trace of phenol. 

Uses — Rectified oil of birch tar is u^ed externallj' in lotions or ointments 
as a counter-irritant, a parasiticide and an antiseptic m various skin diseases. 


FAGACE^E. OR BEECH FAMILY 

This is a family of monrecious trees or shrubs which are of a very 
wide geographic distribution. The three general representatives are 
the beech (Fagtis), the oak (Quercus), and the chestnut {Castanea). 


THE BEECH (FAGUS) 

The beeches are among the most beautiful forest trees. The wood 
is not afTected when immersed in water, hence it is largely used in the 
construction of dams, water-mills, etc. 

14 



210 


FAGACB^, OR BEECfl FAMILY 


Beech Nuts have a delicate flavor as human food and are used largely for 
fattening swine in the fall of the year. 

Beechwood Tar or Wood Tar is usually obtained from the destructive dis- 
tillation of the wood of the European Red Beech (Fagxis si/katica) or the Southern 
Beech (F. amcricana). The distillation, carried out in heated iron retorts, 
yields three layers of distillate; a light and a hca^y layer with an inten’ening 
aqueous stratum. The aqueous layer, known ns pyroligneous acid, contains 
about f) per cent of acetic acid and 1 per cent or more of metlyl alcohol. The 
heavy layer is wood tar. 



Methanol, Methyl Alcohol or Wood Alcohol (in reagents, U. S. • 
to date, and N. F. 1926 to date) is obtained from 
the distillate from the destructive distillation of wood or sjn 
from carbon monoxide and hydrogen. It is used very extensive j 
solvent and for other industrial purposes. . ^943; 

Creosote, Wood Creosote or Beechwood Creosote (U- S. 1 • 1° , . ’ 

N. F. 1942 to date) is a mixture of phenols obtained from v 
The wood tar, upon distillation, yields a distillate with ^ ^ 

which is again distilled, after treatment with sodium carbon > 
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that portion of the distillate heavier than water being collected. This 
portion is purified with potassium hydroxide solution, sulfuric acid and 
redistillation until the potassium creosote solution does not turn brown 
upon being heated in air. The distillate boiling between 200° and 
220° C. is retained. 

^reosote JS an almost colorless, or yelIo^\ish, 


anU bxeU or volatile oils, 
and hydrocarbons. 

CoNSTiTUENTR.— Creosote IS a mixture of phenol compounds among vhieh 
are guaiacol and cresol 

Uses and Dose — Creosote is a stimulatmc; expectorant Average dose, 
0 23 cc. 

Creosote Carbonate (U. S. P. 1916 to 1942; N. F. 1942 to date) is a 
mixture of the carbonates of the various constituents of creosote. It 
IS used as an expectorant pulmoimrj- antiseptic and is preferable to 
creosote because it is more easily borne by the stomach and the kidneys. 
Average dose, 1 gm. 

Guaiacol (U. S. P- 1905 to 1942; N. F. 1942 to date) is mcthylcatechol, 
first isolated from cuaiac resin in 1826; now prepared by the fractional 
distillation of beechwood creosote and subsequent purification. 

Guaiacol Carbonate (U. S. P. 1016 to 1936; N F. 1936 to 1946) is a 
white, odoiless, almost tasteless, crystalline pov\(ler, used mostly in 
veterinary practice as an intestinal antiseptic. 

THE OAK (QTJERCUS) 

The oaks are among the most historic of our trees, and are noted for 
their strength, durability and longevity. Most species do not attain 
maturity before fifty or one hundred years, and some have attained 
an age of bet\seen five hundred and one thousand years. They furnish 
the most important woods of the world, the hark is used in tanning and 
dyeing and some species are used in medicine. 

Acorns are largely used as a food for TOune 

Cork of commerce is the inner bark of Qncrcus iuber or Quercus occidenta'ilis, 
indigene • >' 

White • 

bark of 
States a' 

m the 8 . , 

The bark is in flat, irregular pieces, 2 to 10 mm thick, yellowish bromi, 
coarse!}’ striate and m ith a coarse fibrous fracture. The taste is strongly astrin- 
gent. ^ ‘ -r.. . . 

thick- 
inonoc 

stone cells; and parenchjona with yellowish brown tannin masses. 

The drug contains tannin, about 10 per cent, the ash yield is up to C per 
cent, the acid-insoluble ash about 0.3 per cent 

Wliite oak hark is ««ed as an astringent and tonic A^crage dose, 1 gm. 

Black Oak Bark or Quercitron Bark (U S P. 1820 to 1873) is the inner bark 
of Qvctcus i'clidina Lamarck. It contains the glucosidc quercitrin, which yields 
the yellow coloring matter quercetin (see page 311). 
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N 1882; as reagent, U. S. P. 1894 to date- 

edicine but extensive use as a reagent and industrially. 









JU. 


r^' 

I • 

•V ': 

, y;' 



I , 

GBrven. 


n?; j ^hole galh. somenhat spherotdal, 0 8 to 2 5 cm. m d.ameter; 

olive-grcen to grayish green, more or leas tuberculate {Bz) abo%-e: the 
® (-Si) and nearly smooth; sometimes with a 

^rioralion (CO) on one side, dense, usually sinking in water; fracture short, homy. U. 
meaian longitudinal sectional views internally gray^ ycUow to dark brown, with s 

- • gr-Tie of tannin-bearing 


ndlci, TT. tracheal 

cii V fosettes of calcium oTalate; Pr, prisms of calcium oiaUte: 

cl. stone cells, St. starch. Mar, margin of cavity. (Drawings by Gerston Bruch ) 


Nutgall (U. S. P. 1820 to 19t2; N. F. 1947 to date) is tlie excrescence 
obtained from the young twigs of Quercus Mcctoria Olivier am! other 
aOied species of Quercus. The galls arc obtained principally from Aleppo, 
in Asiatic Turkey. 
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The excrescence (gall) is due to the puncture of a hymenopterous 
insect, Oynips iinctoria, and the presence of the deposited ovum; there 
are three stages in the development of the gall corresponding to the 
development of the insect: 

1. When the larva begins to develop and the gall to enlarge, the cells 
of the outer and central zones contain numerous small starch grains 

2. When the chrysalis stage is reached, the starch near the middle of 
the gall is replaced in part by gallic acid, but the peripheral and central 
cells contain masses of tannic acid. 

3. As the winged insect is developed nearly all of the cells contain 
masses of tannic acid with a slight amount of adhering gallic acid. 

4. After the insect has emerged from the gall, leaving a hole to the 
central cavity, the tannic acid, due to the presence of moisture and air, 
may be oxidized in part into an insoluble product, and the gall becomes 
more porous, constituting the so-called White Gall of commerce 

The technical and medicinal use of galls was known to the ancient 
Greeks (450 B.C.). Ever since the Crusades, great quantities of them 
have been exported from Asia Minor. 

Description, Histoz-ogt ani> Pom>BR.— See Figure 98 and the National 
Formulaiy. 

Constituents —The principal constituent is tannic acid, which is found to 
the extent of 50 to 70 per cent, the drug also contains gallic acid, 2 to 4 per 
cent; ellagic acid, starch and resin Total dsh 1 4 to 2.45 per cent; acid-msoluble 
ash about 0.1 per cent 

STANt)4.RDs AND Tests.— A n aqueous mixture of powdered nutgall (1 in 
10,000) glides a dark blue precipitate with 5 per cent feme sulfate solution, a 
dark brown precipitate with 1 per cent ferric acetate solution, an orange-brow'n 
color and a slight precipitate with saturated potassium dichromate plus a trace 
of acetic acid; ana a yellowish brown color and a slight precipitate with 1 per 
cent sodium carbonate solution 

Uses and Dose —Nutgall is the source of tannic acid and is used m the 
tanning and dyeing industry and m the manufacture of ink Medicinally it is 

. , . * >nica 

an 


acid. They 
Riore or less 

wall is abou» * ^ 

insects m the form of a grayish powder. 

American nutgalls are formed on Quercus coccinca and Q. imbneana by 
Cynips aaculaUi. 'NVhen fresh they are ^obu' - - " - j *— J 

of a yellowish, somew’hat mottled color On 

■ I ibout 5 cm. in diameter and 


TANNINS 

Tannins comprise a large group of substances which are widely dis- 
tributed in plants; in fact practically everj' group of plants contains 
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species wliich bear tannin to some extent. In plants that contain large 
amounts of tannin it is usually localized In specific plant parts. Being 
probably an end product of metabolism it is often found in dead tissue 
such as in the outer bark, in hcartwood, in galls, etc. Tannins are also 
found in irainaturc fruits but disappear upon the ripening of the fruit. 
It has been suggested by some that the fniit einj)loys tlie energy supplied 
by the oxidation of these tannins in its metabolic processes, and by 
others that the tannins are the source of tlie fruit acids. One theory 
states that the tannins are “plant antiseptics” and as such prevent 
damage by fungi and insects. While these theories are somewhat specula* 
tive it appears to be apj)arent that, regardless of their purpose in plants, 
tannins are the end products of metabolism. 


Tannins are non-crystalline substances which form colloidal solutions^ wUh 
water, these ’ ‘ ‘ • 

they prccipi 
soluble com’ 
lead and tin 
acid); they 

with potassium ferricyanidc and ammonia and in alkaline solutions many ui 
their derivatives readily absorb oxygen. . , , , nf 

This property of jirocipitating proteins is the basis of the 
tannins as astringent^. In the treatment of burns, for example,^ the P[ , 
of the exposed tissues arc precipitated forming n mildly gj.jy 


type produces the '•tanner s red i ne dccpiy coiuicu cujupuui.uS odwji 
iron salts have been utilized in the manufacture of mk, ®"d because 
precipitation reactions, solutions of tannin arc utilized in the labora 3 
reagents for gelatin, proteins, alkaloids, etc. _ „ _ mirhires 

ChemicaUy tannins are complex substances They usually occur as -jjj, 
the separation of which is very difiicuU. Thus any chemical means p ,j^ 
their constitution is almost hopeless. The tannin of greatest ‘o teres 
tannin from nutgall. Fisher and Freudenberg believe gallotannin t ^ 
digalloyl glucose, a condensation product of I molecule of Rlocos . 

. 1 . , ^ i, ,. , , « -r and oclimiai in'* . 

rlucosc may be 

)ove, that it is an integ^] 


the majority probably are not V» 

decompose into relatively simple ^ nrici 

acid, which decomposes ' ‘ ~ ■ 'tannins 

decomposes into catecho . golora- 

are responsible for their 
tion with won salts 


OH OH 



COOH 


G»llie acid PyrogalM 
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on 



on 

ElLisic acid 


The classification of tannins la usually based upon the colors obtained with 
iron salts. It has definitel}’ been demonstrated that m the presence of catechol 
■ •< I ’ • obtained with ferric iron 

phenolic groups a blue 
ypes may be present in 

the same plant extract, the one present m larger amount will mask the one 
present in lesser amount Then too, tannins of the ellagic acid tj'pe, which 
contain pjTogallol nuclei mil produce a green coloration because of the two free 
phenohe groups. The usual classification of tannins is as follows 

1. Phlobatanniss (also known as catechol or pvTOcatechol tannins^, which 

yield catechol upon heating; when boiled with IlC! thej’ yield red insoluble 
phlobaphenes; with FcClj they form a green color, and mth bromine water a 
precipitate '* * ■ • ■ * • * * • ■ • 1 

2. Pyros . . . boiled with 

IICl they J color; and 

with broro , . . found in 

pomegranate bark ) 

S' ) leather but yield colors with iron salts. 

Tannic Acid, Gallotaimic Acid, or Tannin (U S P. 1842 to date; as 
reagent, U. S. P. 18S2 to date, N F 193C to date) is a tannin usually 
obtained from nutgall. 'Die powdered galls arc extracted w'ith a mixture 
of ether, alcohol and water; the liquid separates into two layers, the 
aqueous layer containing galiitannin and the ethereal layer the free 
gallic acid present in the gall After separation the solution of galiitannin 
is evaporated, the tannin being purified in various ways. Acetone and 
other solvents are sometimes used and it is said that a considerable 
amount of commercial tannin comes from Chinese and Japanese galls. 

Descbiption and Tests — Amorphous powder, glistening scales or spongj’ 
masses, light brown to yellowish white, odor faint, taste strongly astnngent 
Tannic acid is soluble in water, alcohol and acetone, and insoluble in ether, 
chloroform and benzin An aqueous solution of tannic acid is colors bluish 

black with ferric • • - • - r- . • • -• ---j- 

from solution. T 
drying at 100® C 

free from gum, dextrin, and re'unous substances 

Uses and Dose — Tannic acid is used in the treatment of burns, and as an 

• . • , . • ; to 1942) is a product 

5e, 0 0 giw 

■ ■ • 1 of albumin (usually 

egg albumin) and tannic acid. Average dose, 2 gm 

Gallic Acid (U. S. P. IS.^l to 1920; K- F. 1930 to 1947, as reagent, 
u. S. P. 1920 to dale) is 3:4:5 triliydroxybenzoic acid, crystallizinR 
with one molecule of water. It occurs in nutgall or may be prepared 
from tannic acid by hydrolysis with dilute acids (sec page 214). 
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Gallic--’ • 

slightly 
form. L 
it yields 

pure ferrous salts and should be free from tannic acid. 

Gallic acid is a mild astringent. Average dose, 1 gm. 

Pyrogallol, or Pyrogallic Acid (U. S. P. 1894 to 1942; N. F. 19-12 to 
date; as reagent, U. S. P. 1916 to date) is 1:2:3, trihydroxybenzene, 
and is obtained by heating gallic acid (see page 214). 

Description and Tests. — White leaflets or fine needles, soluble in ^'ater, 
alcohol, and ether. Melting-point, 130® to 133® C. Pyrogallol in solution is 
rapidlj' oxidized by the air, especially in the presence of alkalis. P>TogalIol in 
a 1 in 10 solution reduces salts of silver, gold and mercurj'. 

Uses.— Pyrogallol is used externally as an irritant and antiseptic in skin 
affections. 

THE CHESTNUT (CASTANEA) 

The chestnuts constitute vcrj' useful and ornamental trees. There 
are three well-known species, namely: Castanea satim or European 
Chestnut; C. dentata or American Chestnut; and C. crenaia or Japanese 
Chestnut. 


The nuts are an important article of food in many nations, used toasted or 
boiled for humans and raw by swine and other animals. The large Spanisn 
nuts are extensively exported. . r • i ■ 

The timber is much hke that of oak, but finer grained. It is used as a finisniDg 
lumber. Chestnut Extract, a tanning material, is prepared from the wood ana 
bark and contains 20 to 30 per cent of tannin, and is used especially for soie 
leather. 

An extract of the leaves is used as a mild astringent in medicine. 

A fungus disease attacks the bark of the chestnut in Asia, but the Japanese 
trees are sufficiently resistant as not to be killed. This fungus was ^ 

into the United States and it has nearly deshxiycd the American chest 
forests. Resistant strains have been developed and ore now being . 

‘ - . states, from Maine to Michigan and south to 


1 . ■ . -to 1905; N. F 1010 to 1047) consist of the 

dried leaves of Castanea dentata (Marshall) Borkhausen. The leaves are g 
ered^at the time of flowering of the tree or shortly aftenv'ard and arc ca 

Description, Structure and Powt)er.— S ee Figure 99 and the National 


is insoluble in alcohol. It 


tannic acid, colored 
of tartar emetic; also 'Xe 

s used as a tonic and an astringent. A'cr g > 


Chinquapin Bark (U. S. P. 1820 to 1851) is the dried bark of Castawn P m 
Michaux. This bark, like that of the chestnut, contains tannin and has 
used as an astringent. The seeds are smaller than chestnuts but coma 
45 per cent of starch and 2.5 per cent of protein. 


ULMACEiK, OR ELJt FAJIILY 

This family consists mostly of slinibs and trees growing in 
and in temperate regions. Alany of the plants of this family n* 
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tinct mucilage cells. In Ulmus they are verj* prominent in the form of 
short, broad cylindrical cells, regularly arranged in the squares formed 
by the tangential rows of bast crossing the medullary rays, giving the 
transverse section a checkered appearance. 






SLM 

Elm; Elm Bark, or Slippery Elm (U. S. r.l820 to 1030, iV. F- WSO to 
date) is the dried inner bark of Ulmmfulm Jlielmux, a tree indigenous 
to the eastern and central United States and Canada. 
name Ulmus is the classic name of the elm./idra means ^ello^' or 
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"tawny,” and is applied because tlie bark is of this color. The bark is 
collected in spring, deprived of the periderm and dried, the commercial 
article coming chiefly from IVEichigan. 

Description. — I n flat, oblong pieces 1 to 4 mm. thick; outer surface weak 
yellowish orange, longitudinally Avrinkled and furrowed and with occasional 
dark brown patches of periderm; inner surface usually finely striated longi- 
tudinally; fracture fibrous, porous from large mucilage cells. 

Structure.— See Figure 100. 

Powder. — W eak yellowish orange in color; odor distinctive, suggesting 
fenugreek; taste mucilaginous. Bast fibers are numerous, very long, up to 
25 microns in diameter, thidc-AValled, unlignificd, or but slightly so; calcium 
oxalate in monoclinic prisms, mostly in crj'stal fibers, the indindual 


contains starch and calcium oxalate. Total a*?!! from 7.45 to 9.92 per cent, 
acid-insoluble ash up to 0 G2 per cent. 



1 filjcr* 

Fio. 100 ,of 

associated _ jta* 

‘■levc. niid ^ 6etl 

cells frequently elonc.ited and tl»e crystals super-imposed so ns to ,7” ' transiersc 

crystal fibers, c, medullary rays 2 to O cells wide, bearing starcli, an '’^nraning by F. N- 
sectional new distinct ptju.ircs with the tangential plates of leptomc. t 
Gathcrcoal ) 

Rtandards — Good elm bark yields a rather thick mucilage v hen 1 P- 

the ground bark is digested in 40 parts of cold water for one no ■ 

Uses and Dose. — U lmiis is a demulcent and an emollient. 
ad libitum , . reported 

Adulterants and Allied Phoducts.— G round elm Darn i . ^ 
to be adulterated with wheat starch or wheat middlings it h.srks 

terated with a bark from which '■ whicli is 

|K)or in mucilage. Ulmtis campc ' tannin, 

dark brown, and contains, be«id 
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These are herbs, shrubs or trees, distinguished for the raost p.nrt by 
having laticiferous cells, which occur in both the a-ds and leaves of the 
mature plant. The laticiferous tubes in the pith often extend through 
the medullary rays, uniting with those in the cortex. In the leaves of 
some species of Ficus, the laticiferous tubes .ire found associated with 
vascular bundles only, while in other speck's, as the common rubber 
phant in cultivation {Ficus dasiica), the tubes send out branches wliicii 
traverse the inesophyll tissue. F\c\is elastica .Molds Assam nibber, while 
CustlUa elasiica j’ields Central American rubber. C’.\stohths anti long 
hast fibers commonly occur in the family. 


Cannabis, Indian Hemp, American Hemp (U P, 1873 to 1042) consists of 
the dried flowering tops of the pistiU.ite plants of Cannabis sntu'fl Linnd, an 
extract of Indian hemp was recognized in the U S P, of 1862, thoiigh the drug 
itself Was not recognized. 

The plant is an annual herb indigenous to central and western Asia, and is 
cultivated in India and other tropical and temperate regions for the fiber and 
beed Cannabis is the ancient Greek name for hemp 

Cannabis was used in China and India, spreading slowly through Persia to 
the Arabs, and it probably was mtroduc^ into European and American materia 
m^ica about the time of Napoleon. 

The amount of resm found in the pistillate flowering tops of Cannabis saliin 
maikedly decreases as the plants ore grown in the more temperate cumatei' 
Thus Indian cannabis yields 20 per cent or more of resm. Mexican cannabis 
15 per cent or less, Kentucky hemp 8 i>er cent or less. Wisconsin hemp 0 per 
cent or less. The active principles are found in the resm m about the same, or 
even smaller, ratio as that indicated above The hemp leaves contain a small 
amount of the resm. „ a \ j 

Indian cannabis is prepared rather carefully from the pistillate fioweihoaos 
only, with relatively few leaves, but Mexican and American cannabis consist 
of the whole upper portion of the stalk of the pistillate plant Indian cannabis 
may have an activity about ten times as great as that of a poor quality of 
American cannabis. 

The"' ■ - 

gr-aph j „ . . I 

l^ause 


can* 

iptl\ 


cannatns, along with the m-srihuana campaign, has cost the materia ^ 

valuable dnig, for the medicinal use of cannabis in the United States has been 

OKcontinued. , 

Tor the de-scription of the whole drug and characteristics of the j>o\\der(Hl 
‘'rug, see Figure 101 .and the U. S Pharmacopoeia, 11th rexnsion. 



slender pointed apex and an cnlarRcd base, usually containing a ^ short 

quontly broken and the cystolith freed, glandular hairs of j,gad (pW ia 

"'^^ inTroiWBand^ 

sette agerogates («tf) « 
il (4ir) or 


trache®, and phloem, ( 
yellorvish brown, finely 
globules and aleurone g 
crystalloids and globoid 
ing a rosette aggregate 
Paul D- Carpenter.) 



an analgesic and a narcotic. Average dosev 300 mg. 


sb the 

The 

lattve, 
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Allied Products. — An African Cannabis has been imported \\bich, while 
not of as good appearance as the East Indian druc, yielded 14.00 per cent of 
a resin having full therapeutic actiwt>'. A TurSish cannabis has been imported 
which yielded 9 per cent of resin, ha^iDg the average therapeutic activitj' of 
the standard drug. Physiologically active cannabis also comes from Turkestan, 
Asia hlmor, France, Italy, Spam and Mexico, and from the warmer and more 
arid regions in the United States. 

Cannabis is cultivated to a considerable extent lor its bast fibers, hemp, 
and fruits, hempseed; the latter contain about 20 per cent of a fixed oil which 
is used for culinary’ purposes and in the manufacture of paints and soap, the 
cake meal being used as cattle food. 

— TT--- 'TT c XT c JQ2G to 1947) IS the dried 

dulai hairs The plant is a 
•, Asia and North America, 
and \aTious parts of the 
• it IS also naturalized, 
re ripe, carefully dried by 
bags The^’ are sometimes 
. id to prevent change of the 

acth-e principles. 

The strobiles are ovoid-cylindneal, up to 3 cm. long and 2 cm. wnde with a 
sharply undulate rachis and about 50 membranous bracts, color pale 
trcen; odor strongly aromatic and characteristic, tasto aromatic and bitter. 
The numerous, orange colored glandular trichomes at the ba^c of the bracts are 
the important characteristic of the powder. The bracts and rachis of humulus 
contain tannin but the glandular hairs give the principal activity to the drug 



The loiss 
-like odor 
rug. It IS 

glandular 
•rcial 
• the 
The 


• T “'■‘.V'*'’ oeen carelully dried and pfescix'cd. „f 

^pulm is a bright, yellowish orange, in ftinTn«'trr 

With a somewhat globular, multicellular head lOO to 300 microns in d , 



SANTALACES, OR SANDALWOOD FAMILY 


with a sinplc layer of secreting cells arranged in the form of a shallow cup, 
from the inner surface of wliich the cuticle has been separated bj' the secreleii 
oleorcsin; odor aromatic, characteristic of hops; taste aromatic and bitter. In 


resin and wax. Total ash, about 11 per cent with about 2.5 per cent of acid- 
insoluble ash in which can be seen, under the microscope, the remains of the 
feilicificd cell walls of the drug. 

Lupuhn yields not less than GO per cent of non-volatile ether-soluble extract 

and not more than 

reddish broun color 
Uses AND Dose.— 

dose, 0 5 gm. , 

Ficus or Fig (U. S. P. 1820 to 1010; N. F. 1016 to 1936) is the partially dried 
fruit of Ficks caricn, a tree indigenous to Persia and cultivated m most su 
tropical and tropical countrie.s. The fig contains 50 to 60 per cent of glucos 
and ia eaten as a nutrient, demulcent and laxative. c * .... p turn. 


When figs are dried, roasted and ground, Ih 
as Fig Coffee, which is al.«o used sometimes 
detected by the large, thin-walled and broad 

epidermis, the broad latex tubes, 30 to 50 , . u rnnis but 

achenes. The latter somewhat rcsemhic the achenes of st''d''h®rrj i 
are distinguished by the reticulated thickening of the outer ecu aa • 

UUTICACE/K, OR NE'l'TLE FAMILY 

Tlrtica or Stinging Nettle is the flonering nlant of t/rlica iircns and 


piuiLipie aiiu pus&iuiy aiso an autaroiu. , .r j „rtnt,r,n 

Urtica is a perwerful diuretic. Average dose, 45 cc. of the dec 

SANTALACE^, OR SANDALWOOD FAIMILY 

Most of the members of this family' are shrubs_ Oil- 

the tropics. A few are found growing in the United btates, . , j., 

i\ut or Buffalo-nut {Pyrularia pubera), the fleshy Ri” Others are 
edible and the seeds of which contain an acrid fixed oi . aljout 
parasitic on the roots of other plants. There are 26 gener 
250 species. 

■ -- - > 1947)istheheart«ood of Si>'J<^“^ 

India B attains a ?! 'Seaslern 

It is extensively enthvated m 
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Asia and the Sandalwood Islands of the Indian Art-hipclapo, the present supply 
coming largiely from southern India. The heartwood from twenty to forty-year 
old trees is cut into billets, the most $<*lect wood hems retained in India foi 
dfstdlation of the oil, and the wood of the wnaller ‘■teios or branches exported 
through Bombay to Chin.n, Enroj>e and the United States 
Sandalwood contains 1.5 to 5 i)er cent of volatile <ji 1 The wood is used m 

‘ '■ • ' the \olatde Oil to which it owes 

ips of vnr.MTig shapes and 

hca^y, hard, but splitting easily, color light yellowi'h lirown with aUernatmE 
lighter and darker concentric zones nearly txiiial in width Odoi rharacteristic, 
aromatic, persistent; taste peculiar, strongly aromatic 
It di<pjaj’.s many very narrow mcdulfary rajs from one to four I’clis "'mc, 
the cells thick-wafled and radially m.arkea. trachea* larcc. numerous, usuaiij 
solitary, with bordered pores, w«yHl fibers iiunitTou-i, wjth jiomtcd eni^^apa 


Santal Oil, Sandalwood Oil (U. S. 1* I8b2 to m2, N. I'' H>^2 to datej 
is the volatile oil distilled witli bteaiu from the dried lieartwood 01 
Scinlahim album Linne. 

DESCRIpTlO^^ —A pale yellow, somewhat vi»cid, «d> ^ 

and taste of sandalwood. The oil contains almut 0.> per cent oJ a 
se.sqiutorpcne alcohols known as santalol and ^nsi.ning ol 
■W C) and s-^awta!ol (R. P. 170" C) as well as small (luantitics of esters, 
Veiones and other alcohols and aldehydes , 1 

Standards ~Sar*'>t n.l vHaMs not less than OOjier rent of alrohols calculated 

as santalol (CwHuO ' 

not less tiian 2 per * 

Usjis AND Dose.— U ii ui damai ij. « , 

to some extent an expectorant m bronchitis A'orage do.se, 5 c . 
cmployod 
. Ailieo - 
(illation of 
•substitute 
"fusawols.,- 


vield this 
finlsamiferi 
tJanffllujTi 


.odalwood Oil i' obtained Viv Ihc div- 
ind IS Ui'Cd m India and China as a 
ns sesquiterpene alrohol'^ 9-' 

cent, but the oil may be rectified to 

I » j fsw fiUtTinod from Amyrts 

, . • is derived from 

similar to that 
s tenm/oh'a and 


, es. East African Sandaiwooa uii is •• •• ./ «?anW»lwood 

liss an odor resemblinK that of WKt Indian Sandalnood Oil. Fill EanSaWoon 
Oil is obtained from Santalum yasi. 

AUISTOIaOCmACE^-; OK BlimnVOHT FAMILY 

These are herbs or twining wooAy plants with ^ 

palmi-nerved leaves. There arc about 200 species, mo . P 
in tropical and subtropical countries, of about K 

genus Aristohdiia. The family is especially cbaractcnzctl ^ ■ 

ence of secretory cells containing a volatile od "jt' 

are also present in certain of the Arntolochta'. TclL with S'h^ 
are found in the upper epidermis of the leaf and the ' . 

non-glandular hair, the terminal cell of wliicb is cur'd i i * * 

rather characteristic in ArUtoIoehia and other genera. 



224 


ATtlSTOLOCniACEA:, OR BtllTinVORT FAMILY 
SERPENTARIA 

Serpentaria (U. S. T. 1S20 to 19(2; K. F. 1912 to date) consists of 
the dried rhizome and roots of ArislohcMa serpentaria Linne, known 
in commerce as Virginia Snakeroot, or of Aristolochia reticulata Nuttall 
(U. S. P. 1851 to 1042; N. F. 1942 to date), known in commerce as 
Texas Snakeroot. 

Virginia snakeroot is fonnd growing from New England to Florida 
and ^^cst to Micliigan and Missouri. Texas or Red River Snakeroot is 
collected in the woods of Texas, Ix>«i‘?iana, Arkansas and Oklahom^ 
The generic name Aristolochia means “an aid in cliildbirth,” although 
the drug probably docs not possess any value for this purpose; serpentaria 
refers to the twining of the vine in a snakc-Iikc fashion; and retiatlafa 
to the network of veins in the leaves. The rhizome and roots are col- 
lected in autumn and dried. 

DEscniPTioN* AND STnucTimE.— Soc FiRures 103 and 104 and the National 
Formvdarj*. v-»v,;r.. 

Po■\^’DER.— Pale brown to dusky yellow, o<lor 

1 3 to IS microns 

. ^ ents numerous, 

consisting of trachcro, wood fibers, mc<lull.ary ray cells and pith cells, a feu 
typical non-glandular hairs of the stem are occasionally present. 



by Paul D. Carpenter.) 


Constituents —Volatile oil 0.5 to 2 per cent, the as 

which is borneol; a bitter poisonous principle, aristolocni , 


SERPENTARIA 


alkaloidal principle, aristolociime; several orjranic aciili, 
c ash a\)Out 2.75 per cent m 


' " an 10 per cent of its over- 

„ . ■ foreign organic matter, and 

>ieius not more than 10 per cent of acid-insolubic ash. 

USES AND Dose.— S erpentaria is an aromatic, bitter stimulant and a tonic. 
Average dose, 1 gm. 



COi 

St. 

tra 

c^iyma (c) of which the entire cortex is made up, atarcli-bcannE endotienms {End) and 
Pcrieyclo (P) which is very much reduced. D, transicr^c ’section of a secondary root 
showing sVftTch-beanng parenchyma cells of cortex (C). eiwlodcttoi^ (End) of tiiin-waUcd 
tells with distinct Casparynn spots ami free from etarch; pcrirambium f/’)j phloem (E)i 
wood (//). E, epidermis witli silicifieil cells from the upper or ventral surface of the 
lamina of the leaf wluch are the cau«e of the email perforations seen in the leaf blade when 
held toward the light F, non-gtandular hairs from the leaf, one of which is aery prom- 
ineritly cura ed, forming a small hook. (After Ilolm.) 

15 
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Substitutes.— Tlio rhlzonje of YeHoiv Koof (JcffcTSonin diphjUa, Fsm. 
Bcrbcridacex) is sometimes for serpentHria, from ^<hich it is dis- 

tinguished l)y its lack of odor nml by hasinp a hitter, flend taste. 
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Asarum, Wild Ginger, or Canada Snakeroe* (p- ~„,7,.tisc Linn^- 

1916 to 1947) is the dried rhizome and roots of Asarurn ^ jl,e northern 
plant is an acaulescent, perennial herb growing in ricn 
and central United Stales and soutliem Canada, . j ^ roots and 

The rhizome js gathered in Uie spring, usually depri'f^ 
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carefully cleaned and then dried, most of the supplies coming from North 
Carolina, Virginia, Indiana and Michigan. 

Asarum rhizome is horizontal, 2 to 4 mm. thick, occasionally branched, 


mternal’ i- 

thick. 

A\ith an 

or 2- to , . 

ficfiuentl ’ ’ ' ' * ' ’ * ' . 

cnings of 

Asarur 
gum; a f 
G 5 to 0 , 

Acarum is an aromatic stimulant, a carminative and a tonic, T«o antibiotic 
substances have recentlj' been isolated from Asanim, one of which is very 
active against Gram-positive pus-forming bacteria Average dose, 2 gm. 

Allied Plaots — The rhizome of a related species, Asarum europsum, a 
common plant of the mountainous regions of Europe, is used in the countries 
m which it grows It very closely resembles that of Asarum canadense and is 
of a grajisb or reddish brown color, mth an aromatic and pungent taste, and 
the powder is sternutator}'. It contains I per cent of a volatile oil which con- 
sists in part of a camphor known as asarin or asaron, tannic acid, colored green 
with ferric salts, starch; and resin. 

POLYGONACEiE, OR BUCKWHEAT FAMILY 

Most of the memberi of this family arc herbaceous jdants, with nearly 
entire leaves, and distinguished by having jointed stems, sheathing 
united stipules, and a 3- to d-anglcd achene. The plants frequently 
contain tannin cells and resinous secretory cells, the latter sometimes 
branched. The hairs inclufle both noii-glandular and glandular, the 
head in tlie latter usually being small, but sometimes large and peltate. 
( alciuin oxalate occurs in tbc form of rosette aggregates, 

RHUBARB 

Rhubarb (U. S. P. 1820 to date) consists of tiie dried rltizome and 
roots of Hheum njjlcinale Ilaillnii or of Rheum pnhiiatiini lanne or of 
otlier iiiccics (excepting Hhnm Rhaimnlicum) or hybrids of Rheum, 
grown in Cbina or Tibet and deprived of the periderm tissues. Rheum 
comes from tJie Latin Rha, the name of the Volga Hivcr near which a 
Species of Rheum grow s, jutlmaUm is in refcrciiee to the large, spreading 
Ica'es. 

The rliiroinc-s are collecttd in nutimm from plants that are eiglit to 
ten \ears old; peeled, perforateil, strung on nipes, and dried either in 
tlie sun or by artificial heat. 'Die dnig is e.xjiorted cliiefiy from Slianghai. 
Tbc principal c-oininercial varieties are known as Eliinese rhubarb, 
f’anton rbiibarb and Slansi rbiilinrli, the last-naimil being fireferred. 

niinbarb was known in (’liin.i as early ns 2700 n c. The Rha of tbc 
ancient Greeks was jHissilily Hliapniitie rhubarb from near the Illack 
Sea. TJie Chinese drug may have reacheil Europe as early as the first 






Fio. lOS.— iZAeuw paJma^um root s>'stein, showing typical heavy roots without distinct 
ihizomei Medicinal Plant Garden. University of Minnesota 



Fio. 109 — Rheum offiexnaJe root system. eJiowuiK large <li.'<tincti\e rhiromes and rolatiielj 
small roots. Medicinal Plant Garden, l7ni\eraity of Minnesota. 

( 229 ) 
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VOJA'GONACr.^, OR BUCKWHEAT FAMILY 


century a.p. Ilussia maintained a practical monopoly from about 
1C50 to near ISOO ajj. by l»rjngjn^ in Mgb quality drug ox'erland from 
China. Tiicn tljc drug, frequently of inferior quality, largely came into 
Kuropc by sea routes. 

DERcnjPTio.v, SncucTunr*. and Powociu-'Sec Figures 106, lOT, JOS, 109, 110, 
111 and the V. S. Pbarrnacopceia. 

Co.v.snTc/KNTs.— The principal cr j ' • • • • •> '■ 


V per cent of calcium oxalate; up to JH per cent total a**!!; and about 02 per 
cent acid-insoliibJe a«li. 




Fio, 110 — Diagrams of iransverso sections ot (A) rhubarb rbi*ow® raj’s; 

type, and (13) rhubarb rhizome of the officinaU type, ca, oarobiura. mr, -[.-u^uous 
p, phloem. X. svlem h stplHte /v»mrvirif./| inuMihr bundle'?, which occur i ^ „ 


(mr) and an eiternal xyJoa 
through a stellate bundle 
calcium oxalate (up to 1£0 
and up to 25 microns m dia 


The anthraquinone compounds may readily be separated from po 
rhubarb by nncrosublimation (see Figs. 112 and 113). nnd prisni?, 

If Ion* heat^is employed the ^blimatc consists of P^neratures pc'if'''' 

5 formation. Higher temi 
tothesublmiate the latter dissoUe? ' 
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Standards and Tests.— Rhubarb that is lipht in color, buoyant, or spongj’ 
in texture should be rejected. Rhubarb yields not less tlian 30 per cent of 
diluted alcohol extractive and not more than 2 per cent of acid-insoluble ash. 
Rhubarb responds to tests for emodin and chrysophanic acid. 

Uses and Dose. — Rhubarb is a laxatUe, a pui^ative, a stomachic, an astrin- 
gent and a tonic. Average dose, 1 gm. 

Compound Rhubarb Powder or Gregory’s Powder (U. S. P. 1803 to 
1930; X. r. 1930 to date) contains powdered rhubarb 25 parts, mag- 
nesium oxide 65 parts, and powdered ginger 10 parts, by weight. 

Descriition. — A pinkish mobile ponder, becoming darker on exposure to 
air; the powder contains finely granular magnesium oxide, numerous starch 
grains and characteristic fragments of vegetable tissues; ginger starch grains 
are ellipsoidal or ovoid, frequently with a prominent beak, from 5 to CO microns 
in diameter, rliubarb starch is in single or compound, spheroidal or polygonal 
grains, often with a central cleft and up to 25 microns in diameter; mounts 
’ irr^r., 1 .t 6 clearlj’ tlic ffagmcnts 

of rhubarb, in some of 
ite crystals of calcium 
of the alkalis many of 

the fragments become deep red in color. 

Uses and Dose.— C ompound Rhubarb Powder is used as an antacid and 
laxative. Average dose, 2 gm 



Fio. 111. — Tondereil Kliubarb C% roseite sfCKrcpitca of calcium oxalate, up to 150 
microns in diaaictcr, P, pareiicli>*mn conlaimnK starch grams (S), from 4 to 25 microns 
in diameter; T, traehe.B. K, sieve. Il, reiWish brown amorphous masses snparated from the 
resin or tannin cells 

Apulterants —Coarse wheat flour, colored with curcurma, has been found 
in iwwdcrcd rhubarb, as has also the exhaustcti drug (the dried marc after 
preparation of the •fluidextract). Tlie latter can be detected by tlie reduced 
yield of extractive. 

The rhizomes of other sjx^cies of Rhrum arc abo substituted to a limited 
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POLYGONACE^, OR BUCKWHEAT FAMILY 


similar to those of rhapontic rhubarb. 

Rhapontic Rhubarb consists of the peeled rhizomes of Rheum Rhaponticum. 
T1 ’ ‘ ’ • 1 » »• ,• ,1 liate. 

the crystalline glucoside 

rh , , , , 'r rhein. Rhaponticin is 

colored purplish red, changing to orange, with sulfuric acid. It is insoluble in 
ether and readily separates from a dilute alcoholic fluidextract on the addition 
of ether. 

Powdered rhapontic rhubarb responds to the following tests: (1) Boil 10 
of the ponder for fifteen minutes with 50 cc. of diluted alcohol under a 
condenser, filter, concentrate to 10 cc., cool, shake w'ith 15 cc. of ether and set 
the mixture aside for twenty-four hours: crj'stals of rhaponticin will separate. 
(2) Shake 0.5 gm. of the powder with 5 cc. of a 2 per cent ^monia solution, 
keep the mixture at about 30® C. for fifteen minutes, filter into a \vatch-glass 
and set aside crystals of rhaponticin will separate. (3) Exami^ the 
in filtered ultra-violet light: a marked fluorescence is noted. Otncial rhubarD 
responds to none of these tests. A mixture of not less than 25 per cent of rnapon- 
tic rhubarb in official rhubarb can be detected by these tests. 



Fio 112 — Photomicrograph of .sulv 
limate from rliubarb at low temp 2 ra- 
tures. 



Rumex, Yellow Dock, or Curled Dock is the root of Rumex 1S20 

obtusifolius Rumex Obtusifolius and Rumex Bnttaaica wereeac • • • Jgjg 
to 1863, and then were superseded by Rumex U. S. P- 1803 to 1 i • 
to 1030. , firtfc cut into 

The drug is collected in the autumn, freed from adhenng roo i 

longitudinal pieces f ’* ' ‘^"‘1 j- cxtcrn-iUy 

The root is nearly • ' cm. m diameter extej^ 

reddish brown or g ly annulate ® . 'g. ^dor 

wrinkled longitudinally; fracture short and dusty, somewlia » 

slight; taste astringent and somewhat bitter. , of stnreh- 

The cortex is thick and consists, along with the m' R.erispuh 

bearing parenchyma; cork of several layers of thin-walled cells a , 
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a few lignified cells beneath the cork; cambium distinct; vascular bundles with 
few scattered trache® and very few fibers 


the wall; and light bronn cork cells. 

Rumiein, isomeric with chrysophanic acid; nepodin, in greenish prisms, and 
lapodin, in small needle-shaped crystals may be the active constituents. Total 
ash about 5 1 per cent with about 0.4 per cent of acid-insoluble ash. 

Rumex is an alterative, a laxativi ’ ‘ ‘ ’ ' 

Bistoita or English Seipentary is 
tall perennial herb groivmg m Europ 

20 per cent of gallic acid and yields about 6 5 pier cent of total ash and 0 4 per 
cent of acid-msoluble ash. It is used as a tonic and an astringent. Average 
dose, 2 gm. 

CHENOPODIACEJ5, OR GOOSEFOOT FAMILY 

The plants are annual or perennial herbs and are widely distributed. 
The leaves are mostly alternate and without stipules; the flowers are 
usually small and of a green color; and the fruit is a l-seeded utricle. 
The most prominent characteristic in the structure is the anomalous 
development of the stem, in which secondary cambiums arise, producing 
additional vascular bundles at the periphery of those originally formed. 
A great variety of non-glandular hairs occur. Glandular haiis are rare 
except in a few genera as Atriplex and Chenopodium, wjiere occur bladder- 
like hairs for the storing of water The beet, Beta vulgans, and spinach, 
Spinacia oleracea, are important economic plants belonging to this 
family. 

CHENOPODIUM 

Chenopodium, or American 'Woimseed (U. S P. 1820 to 1905) is the fruit of 
Chenopodium ambrosiotdes var. anthetminlicum (Lirm4) Asa Gray 

Chenopodium Oil or Oil of American Wormseed (U. S P. 1820 to 1947, 
N. F 1947 to date) is the volatile oil distilled with steam from the fresh, 
flowering and fruiting, overground parts of Chenopodium uvxhrosxoides 
var. anthehniniieum (Linne) Asa Gray The plant is indigenous to the 
West Indies but naturalized in the Vnited States. It is extensively 
cultivated in Carrol County, Marj'Iand, the oil distilled from plants in 
that locality being known as Baltimore Oil. If the plants are grown for 
the fruits they are allowed to mature, but when grown for the oil they 
arc harvested while the tops are still green and immediately distilled. 
The oil is formed in glanilular hairs (sec Fig. 115), occurring on the 
leaves, flowers and fruits, but being particularly abundant on the peri- 
carp and ovary The yield of oil is from 1 to 2 per cent of the partially 
drietl herb. 
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and 1.4790 iit 20*' C., and is soluble uj not less than $ volumes of 70 per cent 
alcohol. 

CoNSTJTUENTS.— Ascaridol, iM) to SO per cent; p-cj^cne about 20 per cent; 
Mimonene and cf-campbor, Asearidol, fboacfiVe principle, is an organic peroxide, 
liable to e.xplode when heated. 
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resemblinK and very closely related to Chenopodium ambrosioides var. anthel- 
minlicutn, and widely distributed in the United States It yields about 0.3 per 
cent of n volatile oil which is u-sed in Brazil as an anthelmintic. 



Fig. 115.— Photomicroeraph o{ a single pistil of Chenopodium just previous to pollina- 
tion showing the numerous glandular hairs winch in the normal state form a dense ring- 
like cluster on the upper half of tboovary. ThescliairsbccomedetachedmtIiODiechatitr.il 
prcpiration of the mount. (Photo by Ilogstad ) 

PinTOLACCACKili:, Olt rOKE^^'EED FrUIILY 

The family includes herbs, slinibs and trees and comprises less than 
100 species. Tliey are for the most part indigenous to tropical and sub- 
tropical Anicnca and Africa, being represented in the United States by 
one genus, Phytolacca, nie structure of the root is anomalous, con- 
sisting of the formation of successive secondary rings of vascular bundles. 
Tlie hairs are of the simple, iiniseriate type. Neither glandular hairs 
nor special secretory cells occur in plants of this family. 

Phytolacca, ^or Poke Root (U. S^P, 1820 to 1910,^ N. F. 1010 to 1917) is tlip 
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extertially is yellow-brown, thickly anhuhte with linhi- 
colored, low, transverse ridges. Internally ?» .l_ I. . 
fcUccs characterized by alternating zones of 
parenchyma, formed by secondary cambiu 
drug IS light yellow to brownish; sternutatc 
compound grains, the individual grains up 



Plftnt O^rden, Uiuvecsity of Minnesota. 


oxalate is in sphenoidal njicrochj-stab or raphitles up to SO morons in 
lotiR sclcrencljyniatofis fibers associated with Jarce scalarifomi trac • 
numerous. . . 

Phytolacca Fruit „r p„!„ Berries (U S. P. 1820 to ISOS) occur in aW]"'’”? h 
maa.es ot a purp isl, hhok color, and consist of the compMod 
arc about 8 mm. m diameter and composed of 10 loculi, each ot "iu* 
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a single, lenticular, black seed. The sarcoc^ is fleshy, sweet and slightly 
acrid, and contains a purplish red coloring principle which is soluble m water 
but not in alcohol, and which is decompceed on heating the aqueous solution. 



Fjo. 117.— Trans%eree section of phytolacca root, showing tlic fibrovascular bundles 
(V, 1*11) which are produced by distinct cambiums (C). The parenchyma contains 

little starch, and some of the cells (R) show short rapbidcs of calcium oxalate, many of 
the crystals beinj; distributed in the section. Thecork {K) is thin except at the ridKCS, 
where It 13 much thickened: the wood bundle conMts of eiexe (S), wood fibers (Tl') and 
traehcie (T). 


The fruit al«o contains phytolaccic acid, setcral fruit acids and phytolaccin, a 
sul)‘-t.ancc resembling t.nnnin. 

Plijtolacca contains a bitter, saponin-likc gluco'iide; a crj'xt.alline alkaloid, 
phytohaccine, tthich is soluble in alcohol and sparingly soluble in water, phyto- 
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laccic acid; formic acid; potassium formate; total ash about 8.5 per cent, of 
which about one-half is potassium o'^ide; acid-iasoJubIc ash about 0.5 per cent. 

Phj'toiacca is an alterative, an emetic and a purgative. Average dose: emetic, 
1 gm.; alterative, 0.1 gm. 

RANUNCULACE/E, OR CROWFOOT FAMILY 

This is a large family, consisting of about 1200 species, widely dis- 
tributed except in the tropics. They are mostly annual or perennial 
herbs, a few being somewhat woody and climbing, as Cleinatb. The 
parts of the flower are numerous, the sepals and petals being from 
3 to 15, the stamens indefinite, and the carpels usually 5 to 20. The 
fruits are cither achenes, follicles or berries. In transverse sections the 
xyJem of the collateral vascular bundle is heart-shaped, havjug me 
phloem distributed in the sinus. The pericj*cle, especially in the woody 
species, is in the form of a closed ring of solerencliyma. The bans are 
both glandular and non-glandular, the former being always 3-celled an 
usually mucilaginous. In the leaves of Aconiium and Anemone, so-ca e 
“arm cells” occur in the palisade layer. 


ACONITE 

Aconite or Monkshood (U. S. P. 1851 to 1&42; N.F. 1913 ^^7 

is the dried tuberous root of Aconiium napellus Linnc. * 

from the Greek, meaning “without soil” and refers to the pmnt S * 
on stony ground; napellus is front the Latin, meaning ht e P 
and refers to tlie shape of the root. , . 

The plant is a perennial herb with a fusiform tuberous root f , _ 
arise one or more lateral shoots which develop ^^to There 

tubers. The plant may be propagated from the daughter 
are about GO species of Aconiium whjcli differ widely from 
in constituents and wliich readily hybridize; hence on y 
species should be propagated for drug. The drug is ^ ,,/so 

at tlie flowering stage, though in the fall the 
appears to be high; the flower offers the best means for i 
species. The drug (s collected in Germany and ^ i? . r/rietl. 

plants, and in England from cultivated plants, ana . Qi/nesc 
The poisonous nature of Aconiium was known to the anc 
and Indians. Of the eighteen varieties of aconite j”. " Its 

writers, ten n-ere considered too poisonous to be u^d m gtj 3 rc}i, a 
poisonous nature was well known in mediroval ^ 

I'iennese physician, introduced it into medicine m L ' 

DBscaiPTxoN, STaucTuRE AND Powder.— S ec Fijauc? 118> ' 

National Formulary’. .. to 0 75 ^ 

Constituents.— Aconitine, a crj-stalline hiohareainorplio'i^ 

readily hydrolizes info benzoylaconine and aconine, both T" Kygiolofpcfll 
Acoaine is mucii less tosic than, and apparently proaucw j e\prc«'^^* 

contr.iry to those of aconitine. The hydrolj’sis of nconnin 
by the following equations. 

C0H.O..N + CIIi COOII 

+ cu.coon 

Benzole 


C«II«0,iN + HiO - 
Aeoniiine 

C«in«0,oN + HzO - 

D«ozoytncomn« 


► Ci»H«O.N 
AeoiuM 
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Amorphous aconitine (mild aconitine) consists of a mixture of alkaloids or 
decomposition products from aconite. It is about one-tentli as toxic as cry.stal- 
Ime aconitine 



Vio 118 —Aeomlum tiapellui A, tuberous root (D with atlached daughter tuber 
(Da) (these are conical, smooth or longitudinally wrinkled, externally dark browm or 
grayish hi own, from 4 to 10 cm m length and from I to 3 cm in diameter at the crowm), 
showing steni'base (sb), bud (b). root-scars (rs). or short rootlets (r) B, lens \new of a 
trana%crse section of a young tuberous root. C. lens view of a transverse section of an 
older tuberous root, and D, more highly magnified \new of the transverse section of the 
tuberous root Epidermis (Dp) , primary cortex (pc) consisting of parenchyma (Par) 
with Rcattcreii characteristic stone cells («); modified endodermis (End), inner bark 


100 to 400 microns in length (Drawing by Bernard Marder ) 

Aconitine (U. S. P. ISr?! to 18S2, 190r> to 193G; as a rt*ferenct* staiHlurd, 
r. S. r. 103() to 1942; N. P. 1930 to date) is an alkaloid obtained from 
aconite. 

It appc.irs as colorlc«s or white cr\'f>tal‘», odorless and stable in air. It is 
cxtrcinclv poivoiious and should not lie tasted. It melts at 197" to lOS® C , 
after preliP-atinK to 180® C , it is pIiRhtly soluble in water and readily soluble in 
alcohol, ctlicr or benrene An aqueous »)lution of the alkaloid, after acidulatinR 
w ith acetic acid, pivos on the adilitioii of a solution of jiotassium permanRanate, 
a red cry«tallme precipitate, phosphomoblxlic acid, potastium mercuric iodide 
■ ’* ’ ’ ‘ ‘ » • ’ • . - « 1 ’or reaction; 

Mitain toxic 
• ine of hiRli 
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Standards.— Aconite possesses a potency', per cubic centimeter of tincture, 
quivalent to not less than 0.15 mj?. of reference aconitine. 

An unofficial qualitative test having some quantitative value in determining 
he potency of powdered aconite is as follow.s: 0.5 gm. of the finely powdered 
■conite is mixed with 500 cc. of water and shaken occasionally during the 
oursc of five minutes. A few cubic centimeters of the filtered solution, if swal- 
owed, produces a distinct and characteristic sensation in the throat. 



Uses and Dose.— Aconite is a heart and nerve sedathm; 
of a tincture, it is used as an analgeac. Average dose, 0-UU g • , gowering 

Aconite Leaves (U. S. P. 1820 to 1882) consists of the lea\es 
tops of Acomtum napellus. The drug should be protected ag 
after gathering and careful drying . , netiolate, and 

It occurs more or less crumpled or broken; incised lobes 

palmatoly divided into 3 to 7 segments; each with 2 or d h y,ually m a 
which are linear and acutely pointed. The flowers are , ,.gg'and covering 
spike-like raceme, the upper sepal being hooded or helmet- ^ j,at flattened 
the 2 long-clawed smaller petals; fruit of 2 or 3 separate 
lanceolate follicles and enclosing several seeds. 
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The powder is dark yellowish green; - ’ 

walled epidermal cells and elliptical sto 
colored purplish red upon the addition 
upon the addition of solutions of the alkalis 
The drug contains aconitine from 0.15 to 0.3 per cent; aconitic acid, tannic 
acid, inosite and sugar; ash yield from 15 to 20 per cent Aconite leaves have the 
same, though weaker, actions as aconite root 



Fio. 120 —Aconitine orthorhombic crysUU. frystjlltced from alcoholic solutions. 


AntiED Drugs —Japanese Aconile3.--T«o aconites appear in commerce 
under this de.'signation, one derived from AconiturA fischen ha\ang a conical 
root smaller and less wrinkled than the official drug, and the other domed from 
Aconitum undnatutn xar. japomeum, which is shorter and plumper than the 
official drug. The former contains japaconitmc, which upon hydrnb’sis yields 
acetic and benaoic acids and Japaconinc, the latter contains jesaconitme which 
upon hj’drolysis jnelds acetic and anisic acids and jesaconinc 
Isdiaa Aconites. — Several aconites natnc to India are occasionally found 
in commerce, the most common from Aciwifuw ferox, Acomtum bnljovni, 
Aconilum lacinialum and Aconitum detnorhizum The roots of these specie? 
are considerably larger (up to 15 cm in length and 4 cm m diameter at the 
crowTi) and the starch is more or less gelatinized Iron* etce«sive heating during 
drj'ing. Tlie roots contain pseudoaeonitinc which, upon hydrolysis, yields acetic 
and veratric acids and pscudoaconine Other Indian varieties include Aconitum 
chatmanthum, a very small root (up to 2 cm long) containing mdaconitine which 
upon hydrolysis yields acetic and benzoic acids and pscudoaconine, Aconitum 
^picatum containing bikhneonitine which juelds acetic and veratne acids and 
bikhaconine; and Aconitum hdcrophyllum containing the alkaloid nti^ine w-JucIi 
is much less toxic Ulan the aconitines. Otber Aconites include Aconitum tlxrrki' 
anum, a nati^'c of the Alps, tlio conical roots of which often occur in clusters of 
three or four, and contain aconitine Aconitum lycoctonum is a yellow -flowereil 
European species hanng a se'eral-hesded rhizome and contains lyc.sconitine. 

IG 


Fia. l2l.~Hj’drastis A, entire druK coMiatins of u horizontal 

•hizorne. 1 to 5 cm lo--* — ' •» »- *« more or Jc«s nnrjulate a^Q 

■ongitudmallj’, yello\ cp 

luroerous root3 or el 33. 

rellow or gfayish yel ,rt 


. renToiemV^-'y' « 

of the fibrovascular bundles of the rhizome showing cortex (eh , and pith <ph 

(ca), xylem (®) with trachete (tr) and x^ood fib^ ^ ’ 

(Drawings by 'n’lnh.) 
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Hydrastis is from the Greek meaning “to accomplish or act with 
water;” the specific name refers to the habitat The plant is a perennial 
herb with a short horizontal rhizome bearing numerous long, slender 
roots. Golden seal Avas plentiful in the forests of the eastern United 
States and Canada, but in recent years has become almost extinct, due 
to ruthless collection because of its relatively high market price. It 
is still collected from wild plants to some extent in the Ohio River 
Valley, and is cultivate<l in Oregon, Wasliington, North Carolina, 
Tennessee, Michigan, ^Yisconsin and other localities. The plants, 
propagated from rhizome buds, require from three to four years to 
produce marketable drug. It is gathered in autumn, the terminal buds 
replanted and the drug carefully dried. Hydrastis was known to the 
Cherokee Indians, who used it as a dye as well as an internal remedy, 
and who introduced its use to the early American settlers. 
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Hydrastine (U. S, P. 1905 to 1926) is readily soluble in cbloroform, alcoliol 
and ether, but almost .v 

131® to 132® C. On treatment 
oxidation yicWiiiR opianic acid 

the Phannacopteia ns Hydras ■ • , . • 

\\ iiich Occurs in liglit j’elJott' ricecHcs or powder, very soluble in water or alconoi, 
but much lc«.s so in ehloroforin or ether. 



Hydrastine Hydrochloride (U. S. T. 1910 to )92G; K. 

<iate) occurs as a wliite or creamy white powder odor e • . , ^ 
Jiydroscopic. It is readily soluble in rv.nter or aicohol, u 
chloroform or ether. 

Berberine is readily soluble m water but almost '”cfVstaHi 2 es in 

.salts of berbenne form bright yellow cxy?>taJs. Berberinf su 

needles melting at 144® C i 5n alcohol, chloroform 

f-Canadine is insoluble m water but readily soluble i 

and ether. Tt crystallizes in newHes melting at t34 C* w TOfccoextractfu/? 

Tbefe alkaloids may be obtained by microsubbrnation j jtountinff 
and may be identified by means of microcTystallme reac (he fllfc?* 

’ ■ ■ " ■'otitytestforbydvasha 
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Standards.— Hydrastis yields not less than 2.5 per cent of the anhydrous 
ether-soluble alkaloids of hydrastis. It contains not more than 4 per cent of 
foreign organic matter, and jnelds not more than 3 per cent of acid-insoluble a^h. 

Uses and Dose. — Hydrastis 5s a bitter tonic and an astringent need in 
inflammation of the mucous membrane Hj'drastine and Hj-drastinine salts 
are internal hemostatic.s. Berberinc salts are antipcriodic, stomachic, and 
tonic. /-Canadme paralyzes the central nen'ous S 3 'stem and causes severe 
peristalsis. Average dose, of the drug, 2 gra , of hj'drastine, 100 mg. ; of hj’dras- 
tinine hj'drochloride, 0 3 gra.; of berberine sulfate as stomachic and tonic, 
4.5 mg., as antiperiodic, 0 6 gm. 



I’lo. 12-1 — Kerlwritie ‘iiilfate orthorhombiccrjatalsfromaqUpniK'OIiitiDn. 


Allied Pi..snts —The alkaloid berberine, or a pnndple closely resembling 
it, is found in the follnuing plants of the Hanunculaccx, False rhuliarb {Thalic- 
trum fl/jvum) of Eurofw; and the foJIoning plants grouing in the U/nfed Rhafes' 
gold-thread (Copli? Irifohn), 5 'cllow root {Zanihorlma apiijolia), and marsh 
marigold {Caltha palu^lris) A prinriplc resembling licrbcnne is found in the 
following plants belonging to the liiilaccr: se\eral species of Ztain found in 
soiitlieni Au'-tralia and Ta-smania, and Todfinlia actilfata found in the mountains 
of eastern Africa, tropic.al Asia and the Philippine Island' (.AI-o see Rerberis.) 


cnvnciFUGA 

Cimicifuga, Black Cohosh, Black Snakeroot or Macrotys (I*. S. P. 1S20 
to ID.'K), N. F. 103(1 to <late) consists of the drunl rliizoine and roots of 
CiJiiictfuga racctnosn (Linne) Xuttall- 

Tlic generic name Cttiiictfuga means in Latin “to drive away hugs,” 
in reference to its Insect poisonous properties; rocewKWa refers to the 
flowers in racemes or clusters. 

The plant is a perennial herb growing in r.istern Xorth Amcnca. The 
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drug is collected in the nutnmti. most of the cotinncrcial suj)ply coining 
from the nine Hidge Mountains. 

Dksciuitio.v.— I thlzonic liorirontiil, with nuinerow'? ni)riR}it or curved 
branches and few rcK)ts; externally ihi‘-ky hrtiwn to dark yellowish brown, 
fsliRhtly nnmilato fritm circular Fears of litid-seahN, tlie upfwr surface with 
hu<N, Ftoin*‘>cars and stem remnant*!, the loner and lateral surfaces with numer- 
ous root-‘>cars aiul hwv roots; fracture homy; internally, dark brown and waxj’ 
or sometimes whitish and mealy; !»ark nlwnt 1 mm, in thicknc^*!, wood 4 to 
mm in tluckne^*, and di'-tinctly ra»liafe, pith 'A to Ct mm, in diameter. 

Hoots brittle, nearly cylimlrlenl or ol>tU‘‘c!y qundranuiilar; longitudinally 
wrinkled; 1 to 3 mm. in rHameter; fracture short; internally, wood usually 4- 
rayed. 



^„,ralpartof.m»t..ro 


Fio 125.— Cimicifuga Traa'»vcr»e section of the central P ^ _ c, c.mibium *“— • 

the secondary chnngca arc compictcil a. pBrenchjTna: ® j rays! f< 


, trachea in secondary xylem, e. broad. wcdge-t«h«P*^^ (.ndodermis. h, mte 

of one of tlio primary xylem bundles, g, parenchyma bcnca 

fascicular cambium. (After Dastin.) • 

„ . odor slisM: from 


Powder.— P ale to moderate yellow browm; 15,““' 

acrid, starch grains numerous, simple or compouna, tn , each W'ltli a 

3 to 15 microns in diameter, spheroidal or more or less p .> thickenings o 
somewhat central cleft, fragments of trache»^wutn^sc^^^^ jj-regular, 


bordered pores; wood fibers numerous, thin- 
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yellowish brown fragments of suberized epidermis of tabular cells, sometimes 
elongated, and ^ith walls considerably thickencKl. (Also see Fig. 125 and the 
National Formulary.) 

Constituents —Four crystalline principles: two soluble in chloroform, 
one in ether, and one in wf ' ‘ ' « • » » 

considerable starch and a 
salts, thus distinguishing t 


gogue. Its use is empirical. Average dose, 1 gm. 

LARKSPUR 

Larkspur (U. S. P. 1820 to 1882; N. F. 191G to 192G [D. Coiuolida]; 
X. F. 191G to date [ D. Ajacis]) is the dried ripe seed of Delpkinium Ajacis 
Linne. The generic name Delphinium is from the Greek, meaning 
“dolphin,” so-called because the nectary resembles the figure of a 
dolphin; Aheis is after Ajax; Consolida refers to its supposed power to 
heal or consolidate wounds. 

The plants are annuals, indigenous to central Europe and widely 
cultivated in America as garden plants. The drug is imported from 
Europe. Delphinium seeds were employed by the Greeks and Romans 
as emetics and cathartics, but due to tbeir poisonous nature their 
internal use has long since been discontinued. 

'■ * il Formulary The 

' . • s in that tho rows 

irm Rcale-like pro- 
arc smaller, up to 

. , . • delphinine, which 

crystallizes in rhombic prisms and resembles aconitine in its physiological 
prywrtics. ^ ^ 


Cldc 

Staphisagria (U. S. !’■ 1SS2 to 1020) is the dried ripe seed of Delphinium 
” ’ of southern Europe and Asia Minor, 

e and southern France, from where the 

. . langular or somewhat tetrahedral, one 

side cf .■ .> ' i» ^ • 1 I , . I - 

m Icnq 
age, 11 
rap!i6 
or on 
sperm 
ctiibrj 
Sect 
iicm-hi 

rcficulaiHUi'. oi me sei.u coal, . wi .t iums ui jiaieiK'ityiiia eciH uiiii more or le^ 
irregular thin walls, n thin laj'er of vciy small, thick-w allctl cells with numerous, 
l.attico-liWc or reticuhte jKtrc'.; endospenn large, cojiipo-eil of {lolygomal cells 
eiicheiiig ■aniall aloiirone grams and fixed oil, the latter forming in l.aVgo globules 
on the addition of solutions of hvdratod chloral, the alkalies or sulfuric acid. 
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toxic properties after it has flowered, 
properties as the ^rmer. 

1882 to 1905; N. ^..1910 to 1947) is 


United States. 

For description of the drug see Figure I2C and the ^rational Formulary, 8th 
edition. 

The powdered drug contains numerous simple, thick-walled hairs up to 
2 5 mm. in length and 20 microns in thickness; traches up to 35 microns in 
width with spiral thickenings, or with simple or bordered pores; fragments of 
epidermal tissue with broadly elliptical stomata up to 55 microns in length 
in leaf tissue, and up to G5 microns in length in stem tissue; calcium oxalate 
crystals and starch grains few or absent. The color of the powder is light olive- 
hrown to dusky greenish yellow, the taste is xcry acrid. 

The drug contains an acrid volatile oil, the principal constituent of which is 
a camphor (anemonol) Tlie latter is easily docompo«ed into anemonin to 
which the activity of the drug is due, an ' • • * ’ > • 

acrid Similar principles arc found in s\ 
species of flonuncu/us (buttercup) and 

Pulsatilla 18 a diuretic, an alterative, an exjiectorant and an emmenagogiie 
Average dose, 0.3 gm. 

Hepatica, or Llrerwc 
triloba Chaix. The nl 
woods to Europe ana ’ 
subcoriaceous. smooth, 

lobed. The Jrug may have some tonic and .stimulant properties, and may be 
given freely in infu-sion. 

Ranunculus, or Crowfoot (U S. P 1820 to 1883) H the fresh herb of TJamincu- 
lus bulbosus Linn^, an herbaceous plant up to 45 cm. higli with long-petiolate, 
ternate, hairy radical leaves and yellow flowerc The fresh plant is strongly 
acrid whicli decreases upon drying It has been applied externally as a counter- 
irritant It IS not used internally 

Adonis, or Pheasant’s Eye (N F .* « • « • 

tion of Adonis vernalia Linnd. Tin e 

blood of the beautiful Adonis and a 

low-gmnmg perennial herb indincnoii'i to northern Europe and Asia. The 
overground portion is collected in the spring, carefully dried and tied into 


or wanting. 

The drug contains .ndonidiii, a mixture of gluco-ides having the physiological 
action of digitalis and of which picnyidoiiidin is the cardiac principle; also 
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total ash about 10 per 


r* I • . ,, plant of ^(/oni« 

TIic drug contains 0 215 per cent of a plucosJdo, wliich resembles adonidin, 
but is weaker in its physioloKtcal action. • j -j- 

In Adonis microcarpa, prowinc in Sicily, occurs a principle rc<cmblinp adonidin. 
Coptis, or Goldthread (U. S. P. 1820 to 1882; N. F. 1016 to 1936) is the entire 
plant of Coptis trifolia, n low perennial prowmp in moist woods and swamps 
of the Jiortlieastern Un' ' " 

Coptis occurs in loo 
of the leaves and the 
odor and bitter taste. 
obs 1 • * 

wh : 

/ 


■ I cc. of cold 
tirring and 


then filtering, gives a golden-yellow solution. u .«.otfliUne 

It contains two alkaloids, berlicrine and coptine, the latter being cO- , 
and becoming purjilc on the addition of sulfuric acid and warming, lo 
from 3.75 to 5.25 per cent; acid-insoluble ash nliput 0 5 Per cent. 

Coptis is a tonic and a stomachic. It has an action similar to that of hj 
Average dose, 2 gm. . , , of 

Tlio dried rhizome of Coptis ancmonafoUa and of several yl,*g 

Coptis is ofiicial in the Pharmacopccia of Japan. 
more or loss curved, about 4 cm. in length and from 1 to 5 
externally grayish yellow, bearing at the crown ^f., fnee with 

and beset with minicrous thin roots; fracture short, Fintfow' nith; 

a dark orange-colored cortex, a pale yellow wood, and a large n 
inodorous, taste bitter. • * 1 » ,iu,r>mps and 

Zanthorrhiza, or Tellow-Koot (U. S P. 1820 to I8S2) « to „,„g 

roots of Zanlhorrhxza apixfolia. . , much- 

in eastern United States from ' ’ d with 

branched and bent, long and u. , ^ i,,,-.,, v-ellow. 

few rootlets. The b.ark is thin, deep yellow; the wood ^ berberine 

The powdered drug is very bitter and starchy. T )'®. 2 gm 

anc) — - A a-. • ‘onic and alterative. Dose, 

E' r 


ma! I 

forests of the < 
flowers durinj 

plant flowers. ' , . . . and moder- 

The rhizome is horizontal, with numerous short, knotty b surface with 

ately long roots ; externally grayish black or brownish black, W ^jp^g ,, itb 
numerous stem-bases and depressed circular scare, y^How, show'ing 

■own, with a thick 

hght brow’n cortex and a narrow, central, porous, j’ellowisii noi«on w’lth 

T* t .1..., i.«iioKnrin. a nafcouc - , , 


It contains two crystalline glucosides. hcHebonii, swectisn <■“•='- 

burning taste, and hellcborein, a cardiac stimulant h^'J^ .jH and the 
The former giv ■ • ’ • • • ---> -'f-”'’'’ 

latter a deep vio n and 

oil, two acrid re 

potassium. ' /.ithartic and an 

Black hellebore is a heart stimulant, a drastic hydragogu 
emmenagogue. ^ . medicine is obsolete. 

It is used somewhat in veterinaiy practice but its use m 


rectish 
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Black hellebore has appeared on the market under the label of “American 
Hellebore” (s>ee pa^e 150). 

Helleborus Fcetidus, or Bear’s-foot Hellebore (TJ. S P. 1820 to 1831) is the 
leaves of Helleborus fatidus, an English species, often cultivated for its flowers. 
Now, rarelj' used in medicine. 



I'lo 127 — CojitH ,1. trftn-'prHc auction of peri|>lwrai jH»rlion of nn intcrno<le in the 
rliuomc /7p. cpnierniis. C. cortex H, t^an•i^e^>« section of rhiiomi! C, cortcT, End, 


ant) fotJinci of lateral cell (After Holm.) 




BERBERJDACE/E, OR BARBERRY FAMILY 

BEUBERIDACE/E, OR BARBERRY FAMILY 
Tins is a small family of al)out 100 species of lierbs and shrubs, grow- 
ing mostly in temperate regions. The flowers arc either single or in 
racemes and the fniit is a berry or capsule. A number of crj'stalline 
substances are present and some of tlicse, as berberine, arc ver}' char- 
acteristic of the plants of this family. The non-glandular hairs are 
usually unicellular; in some instances they consist of a chain of cells, 
the terminal one of which is filled with a yellowish or brownish amorphous 
substance. 



Fig 12s —Podophullum pellatum A portion of tlio long. ^ roots from the 

cylmdncal, dark brown rhizome, with mternodes 2 to 10 cm. in IcnB ' ^ g,de, the two 

underside of the nodes and a stem-scar, aerwl stem or bud from large, whdo- 

1 r nf the stcm with tnc la 


luuguuuuMi section uowei iigm- 


podophyllum ^2- N. F* 

Podophyllum, Mandrake or May Apple (U. S. P- 1820 ? p j.Liylluvi 
1942 to date) consists of the dried rhizome and roots o 
pellatum Linne. 
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The generic name is from the Greek and means foot-like leaf ; pcilatwn 
means shield-Iikc. The plant is a perennial herb having a long jointed 



1 10 t2'J —Podophyllum pcUatum cotircdruEsliowmc tlio nearlj c^lmtlriral, jomto<I 
rhi*omo Koracwhat con)pre''‘«I on the upper nud loner eurfaees up to 9 mm m diameter 
(mternodcs), nilli tluckened node<, rlark brown, longitudinally WTinklod with irrcciilar 
V-«l>aped Bears (a) of the scale leave? The upper view (/) shons a larpe nrciilar ileprc-»cd 
(itcm-scar (6). the loner v^en sliona numerous root-^cars (r*> or root? (r) nlmut 2 mm in 
tliickncss. The fraeluro is short, the oilor sludit and the taste di'acreeably bitter and 
acrid n, lens view of a transverse section through the inlernodc of the rhisomo shonine 
epiciermis (r), cortes (c). vascular IwndJcs (r6), contammE phloem (pA) and jjlem (z) 
ncpiiratH by c.-imbium (co). medullar)' ra>s (mr) and pith (p) C. tratisver^ tcetion 
from the periphery into Iho pith with a portion of the cortc* omitted, sliowmE epidcnnis 
(c) nitli outer and radial nalLs sulicnred, fortes (c) of parenrhjnia rells, open eollaferiil 
iB-seular bundles (rh), phloem (ph). aylrtn (x). eontainwE traeliee (tr). oamliunj fro), 
and pith fp) The cells of tlie fortes and pith contain single or 2- to O-rompnund starch 
Erafns («f) from 5 to 2fJ microns in diameter and ro^ttc BEErerstes of eafcnim ovafate up 
to >"0 microns across. (Praning by O nriich ) 

nntl hrnncliing rhizome. The rhtzimips are ting either early in the 
spring or in the nntnmn, after tlie aena] parts li.ivc th'cd down, Mt>st 
of tlie commcreial supplies come from Central States and from 
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Virginia and North Carolina. Tlie drug was long known to the Indians, 
who introduced it to the earlj* settlers. 

Description, Structure and Powder.— See Figures I2S and 129 and the 
National Formulary. 

Constituents.— Resin 3.5 to 5 per cent, consisting of ttto poisonous prin- 
ciples; (a) podophyllotoxin occurring m’wliitc crystals that are in.^oluble in 
water, and (6) picropodopliyllin (an isomer of podophyllotoxin) bich crystal- 
lizes in needles and is insoluble in water but fsolublc in 95 per cent alcohol. 

Podophy*' ■ ‘ ’ up a molecule 

of water ' This acid by 

loss of u . ; . . . contains a 

yellow, crj'.stalline flavinol, quercetin, a green fixed oil, podophyllic acid, a 
purgative resin, podopbyllorcsin; considerable starch, and some gallic acid. 
Total ash 3 25 per cent; acid-insoluble ash 0.4 per cent. 

Standards. — Podophyllum yields not less than 5 per cent of resin of podo- 
phyllum and contains 

Uses and Dose.— I 
tie. It has also been 

emodi, a plant growing on the lower slopes of the Himalayas, is larger aim 
yields 11 4 to 12 per cent of rosin, which contains about twice as much poaopnyJ- 
loto.xin as the resin obtained from P. peUalutn. 

PodophyUum Resin (U. S. P. 1803 to 1942; N. F. 1942 to date) is 
prepared by e.\tracting finely powdered iwdophyllinn by slow percola- 
tion with alcohol, concentrating the alcoholic c.xtract, and pouring i 
into acidified w’ntcr. The precipitated resin is washed twice with 
dried and pow’dered. It is an amorphous powder varying in color no 
light brown to greenish yellow' and turns darker when subjwte o 
temperatures exceeding 25® C. It has a slight, peculiar, bmer s 
and is very irritating to the eye and to mucous membranes, ro op • 
lum resin is soluble in alcohol w’ith only a slight opalescenw, an 
solution is acid to litmus. It is only partially soluble in ether a 
chloroform. 

. . .1 /nrmltlC S 

Tests —It is soluble in pota 
deep yellow liquid from which 
aqueous solution is allowed to 

‘ - . - -- * • . . taste and turns oiuvvii • 

f fiO Dcr cent alcohol, follow w-ith 

eKXesently.-itdoc^"-' 

rTsS purgative and hydrago*ue 

cathartic. Average dose, iOmg . c p 2005 to 1916; 

Berberis, Oregon Grape Boot or Berberis Aquifolium tu. o- • the 

N. F. 1916 to 1947) consists of the dried rhizome x The plants 

section Mahonia (Nuttall) DeCondolle of the genus Berbens ^ ' extending 

are low trailing shrubs indigenous to the Rockj' f +he commercial 

into British Columbia and as far east as Nebraska chiefly 

supplies are gathered in Washington, Oregon and ^ in 1877 

Mahonia aquifolium. Berberis was introduce into American jnedieme by 
by Bundy. The East Indian varieties of Berberis were use 
Dioscorides, Pliny and Galen. . ,049 fnr the descrip- 

See Figures 130, 131 and National Formulary, Edition 194 , 
tion, structure and powder. 
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Berberis contains four alkaloids: namely, berberme; oxyacanthme, which 
acqu' ” ’ , 1 1 • 1 

solub 
patec 
1.83 . 



I'lo 130 —Transverse section of Bcrbcm rhizome eon«i'linE of a layer* of cork 
{K) a narrow cnrics (C7) of parenchyma {P), contaimnc yellow i«li brown amorphous 
contents. Numerous open collateral fibrova»c«lar bundle* sejiaraled hy mcHullarj rays 
(.tf) containmc starch (S). Hach bundle consists of an outer phloem con^LstinK of alter* 
natins tows of IjssI fibers ^BD and leptoroc (L>, » narrow eambiuin anil a bro-iii xylem 
con*islins of numerous wood filicr* (11*) inlerminided with pitted and reticulate trache® 
(7^. A narrow central pith composed of parencliymn (/') containinE starch (S) Sections 
of the root are similar to (1)0*0 of the rhizome except that they exhibit cursed medullary 
rays and show no pith (Drawing hj tIan*o) 

Berberis contain« not more than per cent of attached overpround steins 
and not more tlian 2 per cent of other foreipn onnmic matter, and ticlds not 
more than 2 i>or cent of acid-in«olnble a«li. Pieces of the rhuotno or root over 
43 mm in diameter or pieces from tthicli the liark lias been removed must lie 
rejected. 


2S(i DEBBEBIDACBM, OR DABBEBBY EAMILY 

Berberis is a bitter tonic and an alterative. Average dose, 2 cm. 

Berbens Eacc® (U S. P. 1S3I to 1842, N. Y. Edition), the fresh fruit of 
Bcrhcns canodcnsrs Mill (American Barberry) has been used in an acidiilons 
cirink as a febnfuge. 

Berberis, or Ewberry Bark (U. S. P. 1863 to 1SS2), the bark of the tool of 
irulgnns Linnd (European Barber^'), naturalized in the eastern United 
k’itates, IS a drug with properties similar to those of the Oregon Grape. 



Fig I3l —Powdered Berbens or Oregon Grape — Veliowiah brown: consisttnc o 
rodent* y»f iriMiiltorv p<,»r, ( \f, ,vvn»t..n.r.p -ktafch er.nind (S) (2- W S-coflipoond, ttlB 


Not only the rhizome.*: and roots, but also the stem and root harhs ^ 
ployed, the root bark containing a larger amount of alkaloids than inat ot i 
stem. 

The bark and root of Berberis asialica of the Himalaya region and B. nn'raj] 
of India are similarly employed, the latter containing about 2 per cent or oci 
benne. 

The floners and berries of iVoAonia aquifolmm and B. 
benne, oxyacanthine, volatile oil, about 6 per cent of malic aciu ana o .» 

4 7 per cent of sugar. . p 

The alkaloid hcrbcrine is also found in Argemonc rnejneoHO (rnni. opn 
cracef) and in the following members of the /fc«URCH/o(rc.T; }]y<lrasm m < 
densts, Copiis irifolia, and 7'anlhorhvia ajnifolias 

CAULOPHYLLUM 

CaiilophyUum or Blue Cohosh (U. S. V. 1SS2 to HlOo; 
date) consists of the dried rhizome and roots of CanlojthjBum inn 
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iroides (Linne) IVIichaux. The generic name b from two Greek words 
meaning a stem-'leaf, in reference to the overground characteristic of 
the plant; tkalictroides means “like meadow rue’* and is also of Greek 
origin. 

The plant is a perennial herb having a more or less crooked horizontal 
rhizome. It is indigenous to the eastern part of the United States and 
Canada. Caulophyllum was used by the Ameriean Indians as a par- 
turient. 


^ upfjgjit branches, from 
7 tc ■ Ti in thickness, externally grayi‘’ii 

hro’: face with numerous depressed cup- 

shaj id lateral portions with numerous 

gray . ui yellowish bronn, matted branching roots, the fracture of the 
rhizome is rough and woody and of the roots tough, the rhizome has, when 
smoothly cut, a waxy luster and shows a thm bark, numerous small wood 
wedges and a large pith The root consists of a thick cortex of starch-bearing 
parenchyma, and a 4-rayed xy’lem 

Powder.— Pale to yellowish brown, odorless but sternutatory and with an 
acrid and bitter taste; the powder shows numerous starch grams from 3 to 18 
microns in diameter, mostly simple, somewhat spheroidal m shape; fragments 
of cork having yellowish brorni walls, trachea* from 25 to 50 microns in width, 
with bordered nnms strongly hgnificd walls, 

tracheids w ’ starch-bearing parenchyma 

CoNSTiTtj ■ hylc> tisinc (caulophyllme), a 

crystalline ( second saponin-like glucoside, 

caulophyllos which the name citrullol has 

been appUeo, u puy wsierol, and a mixture of fatty acids Total ash 3,3 per 
cent; ocid-insoluble ash 0.5 per cent 

Standards —Caulophyllum contains not more than 3 per cent of foreign 
organic matter and yieldfs not more than 4 per cent of acid-insolublc ash. 

Uses and Dose,— C aulophyllum is said to be an antispasmodic, an emmena- 
gogue and a diuretic Average dose, 0 5 gm 


MENISPER&rACE.t:. OR MOO.VSEED FAMILY 

This family, comprising about 300 genera, consists mostly of tropical 
plants which are in the nature of climbing or twining, frequently woody, 
vines. The leaves are entire or lobed, the flowers are small, white or 
green, and dioecious. Tiie stems arc characterized by* having broad 
primary’ medullary rays, and in the pericyclc there is usually a continu- 
ous sclerenchy’matous ring. The trachem are porous, very' wide and are 
assoemted with tracheid-Iike wood fibers. In certain of the genera in 
which the stem is thick and woody an anomalous structure is found, 
consisting of several rings of s’ascular bundles, which rings are con- 
centric or rn.ij’ develop ecccntrally; that is, more strongly on one side, 
as in Parcira Calcium oxalate usually occurs and both glandular 
and non-glandnl,ar hairs may In* present; peruliar liydathodes. i. e., 
W’ater-absorbing and water-excreting oi^miis, are observeil .situatc<i 
among the tricliomes in Anamirta coceulua Elongatcsl .secretory sacs 
occur in the stems and petioles of Cut^inpclo*, Jafenrrhizn and .<-lnnnn'rtfi 
A suli-cpidornial mucilaginous layer occurs m a mnnlier of .spccio. 

17 
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CALUMBA 

CaluTOba or Colombo (U. S. V. 1S20 to 1930; K. F. 1936 to date) is 
tlie dri«l root of Joicorrhiza jialmaia (l/iinarck) j\Iicrs. The generic 
name is tiorived from two Greek wools, meani/ig a JicaHng root. Palmata 
refers to tlic leaves wlneli arc palinately lobccl. The name calmnba is 
derived from hahonh, tlm native African name for the root. 





Fio. 132. — Calumba' A, trans\-er5C aeclion showine barl. (^)i ca® .--nsverse secOon 
{H), wood fibers <//), trachea: (fl>, pcridenn (Pe) and pWoero \»). ' (V). C, 

of periderm showing parenchyma (p), small-cclled iT... fiber (0, cambiu“ 

ontammg calcium 


Tlie plant is a perennial woody climber indigenous to ^.gpj,pate<l 

and Madagasc.ar. Tlie roots are dug in the dry season u lure 

from the rhizomes, cut into transverse or the 

the shade. Calumba seems to have come mto genera 
latter part of the eighteenth centmy'. , 

Description.— I n nearly circular or elliptical disks, is 4 to ^ 

bent, up to 10 cm. in diameter and 20 mm. in thickness; tn .Jjjgh brown to 
in thickness with a distinct cambium tone; externaJJy pa surface 

light olive-brown and coarsely wririkled; fracture short, me y> 
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is yellowish and radiate, the collateral bundles forming a concentric zone; center 
usually depressed. 

Structure.— Sec Figure 132 and the National Formulary. 

' ’ ’* ' » i • . . • <1 jji-omatic, verj’ bitter; 

' crons in length, ovoid, 
with eccentral, linear, 
irregularly thickened, 
ntainmg one or more 


CoxsTiTUENTs. — Several yellowish alkaloids, closely resembling berberinc 
and varying from 0 9S to 1.^ per cent in the bark and 1 02 to 2.05 per cent in 
the wood. To some of these bases the names columbamine, palmatine and 
jateorrhizine have been given. Calumba also contains a volatile oil, 0 056 per 
cent, starch, about 35 per cent; pectin, 17 per cent; resm, 5 per cent; calumbic 
acid; calcium oxalate, and mucilage. Total ash, 6 32 per cent; actd-insoluble 
ash, 0.<1£) jicreent. 

Staxpards —Calumba contains not more than 1 per cent of foreign organic 
joattor, and yields not more th.sn 2.5 per cent of acid*insoluble ash. 

Uses anp Dose.— C alumba is a bitter tonic. Since it contains no tannin, it 
may be prescribed with iron salts, and doe.s not cause constipation. Average 
do«e, 1 gm. 

Adulterants and SunsTiTUTEs.— Calumba is rarely adulterated, although 
the following have been found cither as admixtures or sold under the name of 
calumba 

1. Calumba riifzcme, m distinctly radiate disks up to 3 cm. in diameter, 
ivitliout depres.sed centers 

2 Ceylon Calumba, the stem of Coscinitim fenestratnm, occasionally found 
in dark yellow slices which show distinct medullary rays and crescent-sliaped 
bands of sclcrcnchyma outside of the phloem patches. It is very woody and 
the center is not depressed. 

3. American Calumba, the Iiitfcrrootof/Vrtjcrccorelincnsw Fain. Gintiarweex 
occurs in transverse disks somewhat resembling calumba, but without radiate 
structure. 

4 The roots of Ttnosparn bohi, a tropical African plant, ha\-e also been 
found in the nwrket 

Memspermum, or Canada Moonseed (U. S. P IS31 to 1842, N V edition, 
1882 to 190.5) IS the dried rhizome of .'l/fnispcnwMm canaiicnsc This plant is 
a high-climbmg vine, indigenous to the northern United States and Canada 
and hanng bro-Klly oiafe, cordate and 3- to 7-lol>cd leavc,s The long «slendcr 
rhizome, cut into convenient pieces and dried, i<* horizontal, cylindrical, much 
(iranchcd, and athnins a diameter of 20 mm , it is yellowish to dark brown, 
longitiidin.nlly wrinkled and somewhat Mialy, haring nodes bud®, circular over- 
ground stcm-'-cars and scattcreil roots; fracture tougli and \ery fibrous, the 
rliizoinr has a thin b.ark, a hro.id porous radiating wood, and a white pith 
which IS frequentlj hollow m the Larger pieces, inodorous; ta«fe Iiitfcr and 
-omowliat sweetish. Hoofs cylindrical, more or less brnueliuig, from 0.5 to 
2 inin m diameter, d.ark hrown, tough, win' Thef.tniclurc |s shown in Figure 
I.{.t 


ilnulron Inmrnfo^uni, a |>en’nin.al cIiiiiImt indigenous to Hrazil and Peru. The 
rfiiUTi ern.nl article (■•oe I'ig 134) is rxjwtnl from Itio J.ancim, is nearly rjhn- 
ilrical, more or le-s torfiioii*, cut into niceesup to 20 cm. in lengfli, and raiding 
from I ti 6 cm. in diameter; externally l>rvwni'-h bbek with transicrse ridges 



260 


MENISVERMACEO:, OB ilOONSEED FAMILY 



. w\ J I i-J *— • • j • • A’ 

Flo 133 — Arenispennum. Transverse section tl>rouRl» Hiisomc’ E, »•' 

subcpidermal cork, C, cortex, B, bast fibers, 5, sieve; ST. stone cells. CA, cam > • 
largo traches or vessels, IT, wood fibers; M, medunar)’ ray cells, P , pith. 
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cells; odor slight ; taste very bitter. 

Pareira contains several alkaloids, bebeerine (pelosine), isobebecrine, ^-chon- 
drodendrine, p-bebeerine, and chondrodme. A mixture of the sulfates of the«e 
alkaloids constitutes the commercial bebeerine sulfate. 

Pareira is used as a bitter tonic, an antipyretic, and a diuretic. A\erage 
dose, of the drug, 2 to 4 gm ; of bebeerine sulfate as a tonic, 30 to 100 mg , as 
an antipyretic, 0.2 to 1 gm. 

Allied Plants.— W hite Pareira is obtained from Abula rufe$cens, the root.s 

. .■* , I 


bundles, and contains about 0 5 per cent of pelosine. 



Fia 135— Cocculus Tniita iplieroidal. o>ate or 9ubr«iuforzD, S to 13.5 mm long, 
to 11 mm. wide and 7 to 10 men tliirlc. nnnklod, blackish bronn or rcddiMi bro«n. 


MCtion cut at riKbt nnitle'' to the ridtce plane, ahowina tlic outer brownish laj’cr (per'J nnil 
the Inner ycllowah layer tprr') o( the pericarp (nbcnit 1 mm. thick) , the reniform bcihI 
($ee>i} and the ventral infoldinit of the pericarp (ip). The embrjo consUts of thin cot>Je- 
dons (r) enibodde<l in loneitudinal rarities (cal in the endosperm (end) The radicle (ro/f) 
IS vvible m the vertical eection Car, cavtH*n«lo*i»ertn (end) The radicle (rad) u nsiMe 
m the vertical section. Car. cavities doe to shnnkace. cf. fat ciystals in the endr«perin 
(Drawines by Wirlli ) 


Nectandra, or Bebeern Bsik (U f' P ISAS to 18.S2) is (he ilr}' li.srk of Xec~ 
lajulra Rodijn (ram. /.ourncra?), the Erwtilieart tri'o, (lO to tOO foot htch, 
ing on liilldde* in llriti'h Ciiiian.a near tlie^ca. Tlie wood is %crj- durable The 
bnrk is in fl.at, brown pieces alwit 0 nun thick. It w astringent and tera* hitter 
in Ut«tc. It contains the .alk.s!o'id lielicrrine (jielosine) and the hark lias lieen 
used for the protluction of this alkaloid or mixture of alkaloids. 
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The wood of the boxwood {Buxm semperviren^, Fam. Sapxndacex) contains 
an alkaloid, buxine, re'-einblliiK I)el>eerine. 

Cocculus, or Cocculus Indicus (N. F. 1910 to 1947) is the dried ripe fruit 
of Anamirla cocculus (Linnfi) Wiplit ct Amott. 

The plant is a woody climber prowinR in the mountainous woods of south- 
eastern Asia, particularlj’ alonp the Malabar coast. The fruits are commonly 
used by the natives to stupefy fish, thus making it possible to catch them by 
hand. When ripe they arc of a reddish color and arc removed from their stalhs 
and dried. The dnip seems to deteriorate with ape, and tho«c fruits which are 
of a dark color, havinp tlic scctls well prc'>ei^'c<b arc preferred. 

DEScniiTio.v AND STiiUcruKE.— Sec Fipure 135. ... i 

PowDEU. — Moderate yellowish brown; odorless; taste bitter, the seed intensely 
1 *1. f . f • . I « «•-» « ''ontheaddi- 


• ■ npaleurone 

. . . . . . lar crystals, 

. . ter, alcohol 

or potassium hydroxide T.S.; miincrous thick-walled, mostly non-Hgnified 
fibers; traehom spiral. , „ ^ 

Constituents — Picrotoxin 1.5 per cent; fixed oil up to per * 

sistinp chiefly of stearic and oleic acids; tlic pericarp contains two 

non-to\ic, crystalhzable alkaloids, vis mcni«i)crminc and^para-moni^pcnmnc 

Total ash, about 5.5 per cent; ncid-in«oIuhle ash, about 0 lo per , 

Cocculus is a convuNant pruson and the tincture is ii'^ed as a para 


Picrotoxin, or Coccuhn (U. S. P. 1882 to i005, 1942 to is .1 gl.v- 
cosidc obtained from the seed of Anamirta pcmiculatn Colebroo 'c. 


Ics 


Picrotoxin has been used as an antiliidrotic, and as an . danecrous. 

poisoning, also In ointments as a parasiticide, but it is cons 
It IS very' poisonous l3osc, subcutaneoas, 2 mg. 

MAGNOLIACE.'F, OR MAGNOLIA FAMILA 

The plants of this family are mostly trees or ®**^*'^^ ‘|[p tree 

resented in the United States by tlie magnolias and i i 
which is also called j ellow poplar or white wood, ihe p a 
acterized by having in the pcricycle small isolated ‘ cells, 

The pith is frequently liollow, surrounded by tnore or csS ^ 
those at the periphery being tliick-walled and living. pjjcd, as in 
are of various shapes, being not infrequently mucli or 

magnolia. Calcium oxalate occurs in the form of sraa 
prismatic crystals or in rosette aggregates, seldom in^ J.jess spheroidal 

prisms. An important character is the presence of more o t|,e stem 

secretory’ cells which are distributed in the parenciy they 

and leaves, and contain either a volatile oil or resin. ” leaves 

give rise to pellucid dots, xvhich are apparent on o 
to the light. y^ntano 

Magnolia (U. S. P. 1820 to 1894) is the dried bark 

Linn6 ( 2 V. glauca or Sweet Bay) or of other species of M oy 
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the younger branches of ’ ’ 

and bitter in taste The 
to be thicker, darker in 

pungency appear to be < . . , 

denfcn. 

The bark has been used as a bitter tonic, antinialarial and diaphoretic. The 
dose is about 2 gm. in tincture or decoction. 

Bliciuin, Chinese Anise or Star Anise (U. S P 1882 to 1905) is the dried, 


most of tlie pharmacopoeias as such. The carpels of the flower are erect, assum- 
ing a horizontal position after fertihzation, and the fruit is collected usually 
when the first follicles are well dehisced 



Tio 13£1.— Chinese star ani«c (above) and Japanese star anise (below). (Photo 
by R. S. Adamson ) 


The fruit (sec Fig. 13G) consists of 0 to 11 (usually 8) outspreading boat- 
shaped follicles, arranged around a central axis, each carpel containing a single, 
shiny brown seed Tlie fruit is brown in color, cxlcmally rough, but on the 


cell's arc absent. 

Illlcium yields a ‘ " ' • • - 

G per cent from tlu 
nl'O contains a red 

c.stcchuic acid and .<viu. A*ii uwui, .> 

Illiciuni 1*5 u'<‘d as a stimulant ramiinath-c. Axxirage dose, 1 gm ; of the 
volatile oil, 0 1 cc 

Japanese Star Anise, Sbikimmi or Skimmi, the fruit (sec Fig. 13C) of Ilhcitm 
rr%i'o<mjn (al-o known n« I. japanicum and I omentum), is verj’ poisonous, 
and is obtained from trees winch arc extensively cultnnleil in .Japan, especially 
111 groves of Ibiddhiet tcinplos. Tlie fruits may l»c dangerous because of tbcir 
resemblance to Cliinesc ttar anise, hut the two kinds arc .seldom mixed The 
carpels (sec Fig. 130) are somewhat smaller than illicium, the summit being 
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acuminate and fe/Tninated by a short curved beak. Tlieir odor is different from 
anise and resembles oil of sassafras or laurel. The taste is intensely pungent, 
becoming aromatic, somevhat bitter and camphor-like. 

The Jap.anese star anise yields 1 per cent of a volatile oil; and skiiwaia, 
which forms large crystals that are soluble in alcolioJ, but insoluble in water, 
and to which the poisonous properties are due. An alcoholic solution of the 
carpels, upon evaporation, yields numerous crj’stals of shitimminic acid. 

Liriodendron, or Tulip-tree Bark (t7. S. P. 1820 to 1S82) is the bark of Itn/y 
dendron Tulipifera Linn6. The plant is a stately tree ttsing to 140 feet 
indigenous to the eastern United States from Vermont and Michigan to eastern 
Kansas and the Gulf of Mc-xico. 

T-l.. t , , . . .. . - - • - I.* .^1 1 Ct,.— r 


and diuretic. The dose is 4 gm. m tincture or infusion. 



Wintera, or Winter's Bark (V. S. P. ISM to ISG3) is the 
Winteri Forster. The plant is a small tree found m suifacc 

The bark is rather thin, inclined to quill, mostly light gray on 
and brown on the inner surface. The odor is distinctive, cent 

aromatic and pungent. The bark contains a volatile Von. 

of a soft pungent resin. It is used as a tome and stomachic, u - f‘-t> 


.^milSTlCACE/E, OR NUniEG FAiMILY 

This is a small family', consisting of about SO 
and slirubs. Tlie leaves are entire and evergreen, the 
and the plants are dioecious. The fruit is a flesliy capsu e a r 
are covere<l by a fleshy arillus. ‘ ^ which is 

walls and containing a semifliii ^ . strih'ute<l 

variously colorc^l from yellow o ! : • . ' . ^ ^,{ sniali 

in all parts of the plant. Cfllchim ocsalatc occurs m the 
neetlle-shapod cr^istals, which frequently are arrangei several of 
Tlie hairs are of stellate type and are very cliaracteristic 
the species. 
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MYRISTICA 

Myristica or Nutmeg (U. S. P. 1820 to date) is tlie dried ripe seed of 
Myristica fragrans Houttuj’n, deprived of its seed coat and ariUode and 
with or without a thin coating of lime. The tree is indigenous to the 
Molucca and neighboring islands, and is now extensive!}’ cultivated in 
other tropical regions, including tlie West Indies. TJie botanical name 
Myristica fragrans, refers to tlie fragrance of the nutmeg. The coin- 



ria 13S -"Mymticfl. A, fruit with half of llio pericarp rmoved cp, cpicarp, rntt, 
moAOcarp with iibrovoscular faundlcA (Fl’Zf), ar, the fleshv •' > 

anllode . • • - . , 

kernel of 
dried), ov 
hcht brow 
white, Bi"*' 
pyle (rrt. 

from w ' . ■ 

lirown 
f>cnelr... 
m an ur 

atronely ' r, ^ inicrons in 

diameter . . m.vuiouo iiom DUttneg ahowinc large rhomtiohedral protein pri^mi, 

Ixith E and F shows about 250 magnification. (Drawing by P. D. Carpenter } 


inorcial supply is largely tlcrivetl from the Malay Arcliipelago, particu 
larly the Uand.a Island*** and the Grenadine Islands. The trees bear 
continuously, two or tbrec crojrs bcimr rolh-cted yearly. The fleshy 
• ■ . ch when drietl constitutes 

‘ ' . ' three to six wr-cks, after 

, ‘ ■ . • v*..n«n on. thee.xccption of tliosefrom 

1‘cnnnp, nutmegs are iiartially coateil with lime to protect them from 
attacks by }n«eet.s. Nutmegs were introduced into Europe by the Arabs 
about tbc middle of tbc twelfth century, but not until the .sea routes 
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to the Indies were opened in the sixteenth centurj’ did they become a 
prevailing article of commerce. Tlicy played an important part in the 
Dutch spice monopoly until the tree began to be cultivate in other 
parts of the world (1800 a.d.) 


DEscniPTiON', Structure an© Powder.— See Figure 138 and the IT. S 
Pharmacopceia. 

Constituents. — F ixed oil, 25 to 40 per cent, solid at ordinary temperatures, 
sometimes occurring in prismatic crj’stnls, and known as “Xutmeg Butter, 
volatile oil, 8 to 15 per cent; proteins in considerable amounts; and starch. 

Standards. — N utmeg contains not less than 25 per cent of nim-volatile 
ether extract, not more than 10 per cent of crude fiber, not more than 5 per 
cent of total ash, and not more than 0.5 per cent of acid-insoluble ash. 

Uses and Dose. — M yristica is a condiment, an aromatic and a carminatne 
Average dose, 0 5 gm. i. tj v,® 

Adulter.'^nts.— Kernels that are wonny or more or less hrpken snouia^oe 


Allied Products.— Macassar Nutmeg or Papua Nutmeg “pU 

of Myrisiica argenica, deprived of its testa. Other species of > , 

nutmegs which are used by the natives, as M. seeds 

of the Indian Archipelago, and M. komho of Guinea. The »ii,p, 

of M. fatua constitute the long, wild, or male nutmeg. Th^y are t 

soidal, feebly aromatic and have a more or less disagreeable mste. 

of il/ oMcinalis and M 6icuA]/^ of Brazil have medicinal proj^ j g^. 

being obtained from the latter and used as a substitute for j^^gg soon 

called African nutmegs d ** ' ,5 oil which has 

lose their odorous proper ’ ’ . ^ pf nutmeg 

but little odor of nutmeg . . . . , moschata 

arc found m the “American nutmegs” obtained from irypi ry 
(Fam. Lauraces) of Brazil. 

M^istica Oil, or Oil of Nutmeg (U. S. P. 1820 to date) is the 'o 
oil distilled from Myristica. 

Description and Tests — Oil of niitmeir is a colorless or „„ pniisl 

having the characteri 
volume of alcohol anc 
0.880 to 0.910 at 25“ 

25“ C ; refractive index, 'l.474 to 1.488 at 30“ C. Upon cvapum'’i'- 

bath the oil should yield a residue not greater than 2 per ^ ' ii„ ^ parasiti* 

Uses and Dose. — A carminative and flavoring agent, - 
cide Average dose, 0.03 cc „ -rlllode of the seed 

Mace (U. S P 1851 to 1905; N F. 1916 to 1926) is t*"®, f"*rilIode arises m 
of Myn&lica fragrans Ilouttuyn According to is effected. The 

the region of the hilum before the flower opens and js of a Irilhant 

mace, as it occurs on the seeds (see Nutmeg) recently con ^ vplloi'i'^h or 
red color It is removed by hand, driei 
orange-brown color. It is usually shipp 
The genuine article is usuallj’ referr^ 

Mace occurs m coarsel}' reticulate 
whole having the outline of the nutmeg, tne oasji 
small, irregular opening, usually m com] 


the 
h » 


M;rry”'ent.rc pieces,. 
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Orange-b^o^\’n, somewhat translucent, brittle when dry; and with an aromatic 
odor and taste 

For the structure see Figure 139. 

r- , 1 .,t 

res( 

to 

tra 

globules a light orange-red color, which is more or less permanent and does not 
become reddish brown. 

Mace contains an aromatic balsam 24.5 per cent; volatile oil 4 to 7 per cent, 
containing a larger percentage of terpenes than nutmeg oil, fixed oil; starch; 
and from 2 to 4 per cent of dextrogyrate sugar. 



Flo -Mace f’. opnlermaI colli. »l>icl» m transverM* section arc nearly isodiamctnc, 
l)ul m IniiKitiichnal «ccti<m aro olonRatod. somolimcM Lome 1 mm. in Icneth, /*. pircnchjina 
cclU witli imiU itarcli erniiia which arc coloroil Fodiluli with iodine (amj lodextrin) , Z, 
lireo oil colli up to hj niirroni m diameter, and alwwmi: oil rIoLuIoi nnd protopla-mic 
contenLi lining tlio walLi, T, trachea?. S. I’tDall. irregular at.arch grama up to 10 microns in 
length 

Mace contains not less than 20 per cent and not more than 30 per cent of 
non-%olati!o ether extract, not more than 10 per cent of cnulo fiber, not more 
than 3 per cent of total a'li and not more than 0 o ftcr cent of nciil-insoluble a^h. 

Mace IS a condiment, an aromatic and a cam»in.ati%e. Axerngc dose 0 5 gni. 

Aluki) PnoDVCTs - Macassar or Papua Mace, derived from Mynulica 
nTga\kn, is somewhat darker, with broader segments th.an tnieinncc, and |ios.<*«s 


oi'iingni'iHxi iroin true iiiacc in tnai ine enure maec is narrow -ellipsoiilal, the 
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reticulations are not so coarse, the summit is dmdecl into numerous narrow 
lobes and it is darker in color. With alkalis or sulfuric acid, wild mace assumes 
a darker red color tlian the true mace. It is slightly aromatic, but has little 
value as a spice and jields nearly 60 per cent of non-volatile ether extract. 




Bomba}’ mace is used to adulterate genuine mace and is 
when a powdered article lias a pronounced reddish color. 
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distinguished by its more numerous oil cells and the (ragments being colored 
bright red upon mounting the powder in concentrated sulfuric acid or a solu- 
tion of potassium hydroxide. When mounted m hydrochloric acid the frag- 
ments become greenish. 


JMONIMIACEiE, OR MONBHA FAMILY 


The plants are mostly tropical trees or shrubs having opposite leaves 
and cymose flowers. They are especially distinguished by the presence 
of oil-secretion cells, which give an aromatic odor and a transparent 
dotting to the leaves (Fig. 140). 


Boldo, or Boldus (N F. 1916 to 1936) is the dried leaves of Boldu holdus 
(Molina) Lyons, an evergreen tree indigenous to Chili. 

The leaves are broadly elbptical or ovate, 3 to 7 cm in length, 1 to 5 cm. in 
breadth; with the apex acute, rounded, emarginate, the base acute or more or 
less rounded; the margin entire, distinctly revolute, the upper surface light 
green, with numerous small spherical projections and depressed veins; the under 
surface brownish green, the veins very prominent, pubescent, and the surface 
betu’een the veins minutely and coarsely papillose; the petiole 1 to 5 mm long; 
the texture coriaceous, brittle; the odor aromatic; and the taste aromatic and 
pungent. 

For the structure see Figure 140. 

The drug contains a volatile oil, 2 per cent, an alkaloid, boldine, which is 
bitter, very slightly soluble in water and soluble in alcohol, ether and chloro- 
form, 0 1 per cent; a glucoside, boldoglucin, a resinous substance and tannic 
acid. Total ash about 9.45 per cent with about 5.95 per cent of acid-insoluble 
ash. 

Boldo is an aromatic stimulant and mild diuretic Average dose, 0 5 gm. 


LAURACE/E, OR lAUREL FAMILY 

This is a family of aromatic shrubs ami trees, comprising about 40 
genera and 1000 species. T’ 

a few of the genera are n • 

secretion cells are found ir 

fragrance. Many of the plants also contain mucilage cells. 'I'hese may 
occur in the same parts of the plant as the secretion cells, and it has 
been suggested tliat there is a relationship between the two. It is uell 
known that in those varieties of cinnamon which arc deficient in oil 
there is an increase in the number of mucilage cells, and vice xersa. 
The mucilage cells are usually somewhat clongateil and arc distributed 
in the palisade tissue of leaves and the cells of the inner hark and pith. 
The hairs are non-glandular, itnieclhilar and (Kfasionall.\ sclcrenchyin- 
iitous. The stone colls of the inner bark are iiMialb mietinallv thickened 
and frequently arc U-shaped. 


CTNNAMON 

Cumamon was first n'cognired in the TL S- Pharni.icopa-in of 1820, 
using the plant name J/iurus cinnamomum. Liiine applies] this name to 
the ('eylon cinnamon plant. In 1820 Cassia nr Cliine^e eiiinainon also 
was rmigiiireel iimler the name /.flMnw CfWMi. The 1’ S Dispensatory 
of 1833 states: "1/iunis dnnamomum is a native of Ceylon where it 
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irk Quills m lonRitudmal nnd^transvcrso \iew d. PaiRon; B, Ceylon; 
IPVMrtoernp^ by D. Carpeoler > 
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has long been cultivated for the sake of its bark. Taurus cassia, growing 
in China and Cochin China is considered by some authors as a distinct 
species. In odor and taste its bark resembles cinnamon bark, though less 
pleasant.” 

The Pharmacopccial recognition of cinnamon may be classified as 
follows: 

Ceylon Cinnamon, U. S. P. 1820 to 1926; N. F. 1947 to date. 

Taurus cinnamomum Linne, U. S. P. 1820 to 1842. 

Cinnamomuvi zeylanxcum Breyne, U. S. P. 1842 to 1926; CinuO’ 
momum zcylanicum Necs, N. F. 1947 to date. 

Cassia Cinnamon, U S. P. 1820 to 1905. 

Taurus Cassia Alton, U. S. P. 1820 to 1842. 

Cinnamomum aromaticum Necs, U. S. P. 1842 to 1882. 
Cinnamomum, undetermined species grown in China, U. S. P. 
1882 to 1905. 

Saigon Cinnamon, U. S. P. 1894 to date. 

Undetermined species of Cinnamomum, U. S P. 1894 to 1926. 
Cinnamomum Toureirii Nees, U. S. P. 1920 to date. 

Oil of Cinnamon or Oil of Cassia, U. S. P. 1820 to date. 

Taurus Cinnamomum Linne, U. S. P 1820 to 1842. 

Cinnamomum zeylanicum Breyne, U. S. P. 1842 to 1894. 
Cinnamomum aromaticum Nces, U. S. P. 1842 to 1803. 
Cinnamomum Cassia Blume, U. S. P. 1882 to date. 

Tlie latest U. S. Pharmacopoeia! or National Formulary definitions of 
Cinnamon are ns follows: 

Cinnamon or Saigon Cinnamon is the dried bark of Cumnwomww 
lA3ureirii Necs. 

Ceylon Cinnamon is the dried inner bark of cultivated trees of Cm* 
namomum zcylanicum Kees. 

Cassia or Chinese Cinnamon is the bark of the shoots of one or more 
iincletcnnined species of Cinnamomum groTvn in China. 

Cinnamon Oil is the volatile oil distilled with steam from the Ica%es 
and twigs of Cinnamomum Cassia (Nees) Necs cx Bhune, rcctificrl 
by distillation. 

.Vu uuonicial cinnamon found oecasionaUy m U. S. comuuTce is 
Batavia, Fagot or Java Cmnamon obtained from Cinnamomum 
Ilurmanui Blume 

Cinnamon may be from the Arabic, kinnamnn, or Mal.aycse, haju 
vinnis (sweet wood); or the Hebrew, ginnamon. I^urcirii is in honor 
of the French liotanist Ixnireiro; zeyhninim rignifics Oyloii; Cassia, 
from the (ircek l:nssia Tiieaning “tostrip off the bark.” Uurmannt refers 
to .loliannes Buniian. a Dutch liotniiist of note, i^oiyon is the ciipital of 
rreneh Iii<!o<'hina: Ilataria in Java is the capita! of tlie l)ut<‘h 1‘last 
linlit^s 

(’innainon as a .spicx* is of great antiquity. It is nanieil in the hooks 
of Moses, by the ancient Gr«vk and I^itin historians, and in Chinese 
licrbals ns earl\ ns 2700 n c. Its eultixatinii in Cexlon prohalily ilatcs 
from 120() \.n. 
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lauracej:, or laurel family 


The wild Cinnamon trees seldom exceed 30 feet (9 meters) in lieiplit. 
Tile leaves are coriaceous, green and glossy; the small flowers are in 
terminal panicles and the fruit is fleshy and ovoid. 




■ 

* ' I. i.j 

lo. 142.--Transver'«e section of cassia wnnaoton bark 

4 cells M. cork cells tlie outer walls of svbich arc tliicKcneO, r f, patm- 

•ollsp'e'J 

. . . irrh 


ol)t.ainc<I from < 


Practically all commercial cinnamon now is ^ 
trees in Cevlon, southeastern China, French Indocu''^*'^’ -mnainon 
*i.„ -iv^* However, emmu 


other localities, including the West Indies. 
southeastern Asia and adjacent islands is superior six 

The bark is gatlicro<l from voung trees usuah.' ‘ 
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and, in Ceylon, mostly from coppice shoots eighteen to thirty-sbc 
months old. The leaves, branches and stem tips are distilled with steam 
for the volatile oil. The bark is cut transversely and longitudinally 
and peeled. In Ceylon and Java it is scraped while fresh to remove 
epidermis and cork , in China it is planed to partially remove the cork. 
In Ceylon, after drying, many layers of the thin inner bark are rolled 
into one quill; in Java, several layers may be quilled together; and in 
China and Indochina each layer is quilled separately or but two or three 
layers together. Formerly, Chinese cassia from wild trees was in thicker, 
flat pieces known as Cassia Lignea. 



1 10. H { — Rndiil-l'inciliiilmat w*flion of rinnainoii Jjirk pr, paronrhjma of 

outer Kirk, kp, |nreticJi>nn of tlio inner l>nrk. witnoof tlio eelK of contnin ropliidn, 

h. J'n»t fillers, *t. Mtonc cpllt. ich, mucilnco ceUa, « m, rawluUiry roys (After 

^^oc!lcr ) 

DF'^CHimov, STUL'creiir. .<vd I’owdfr— S ec Fipircs 141, 142, 14.3, 144, 
the talmUtion on pice 274, the F S. rhamiacopfni, and the Xation.il romni* 
lary 

CovsTiTi'hNTs Piicoti cinnamon yields from 2 to fi per rent of lolitile oil, 
Cn«.'‘ia cinnamon 0 .'i to I ."i }»er cent, and Ceylon cinnamon 0 to 1 per cent 
of lolatilc oil. Other constituents are mannitol, to which the sweetness of the 
hark ii due; niucihice, almndant in Bataii.a cinnamon, and tannin, more in 
Cassia cinnamon. 

IS 
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lauracej:, or laurel family 


The wild Cinnamon trees seldom exceed 30 feet (9 meters) in height. 
The leaves are coriaceous, green and glossy; the small f^o^\ers are io 
terminal panicles and the fruit is fleshy and ovoid. 




Fig 142 — Transverse section of cassia cinnamon bark K, cor , . jjgjjQgen, $e2, stone 
cork cells. u< cork cells, the outer walls of which are thicl«ne ■ ; gneJijTna, r. 
cells; X, parenchyma cell with large pores. B, bast fibers; gRt^ ‘ -.Qpliloein; coHaP*® , 
chyma separating the groups of sclerenchymatous tissue; P (A/ter Tschirch an 

sieve; Sch, mucilage canals, php, phloem parenchyma, o, oil 
Ocsterle ) 


Practically all commercial cinnamon now is obtain many 

trees in Ceylon, southeastern China, French Indoc nna, . from 

other localities, including the West Indies. 

southeastern Asia and adjacent islands is superior in j ‘ years oM 
The bark is gathered from young trees usually un 
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and, in Ceylon, inostl}' from coppice shoots eighteen to thirty-sbc 
months old. The le<aves, branches and stem tips are distilled ^^^th steam 
for the volatile oil. The bark is cut transversely and longitudinally 
and peeled. In Ceylon and Java it is scraped while fresh to remo\'e 
epidermis and cork, in China it is planed to partially remove the cork. 
In Ceylon, after drying, many layers of the thin inner bark are rolletl 
into one quill; in Java, several layers may he quilled together; and in 
China and Indochina cacli layer is quilled separately or but two or three 
layers together. Former! j’, Chinese cassia from wild trees was in thicker, 
flat pieces known as Cassia Lipnea. 



F«o H.J — I{fldi3l-l>;nplti<lin3J »rciH>n •>/ rmnanwn fnrk pr, parc-nc)i}ni« of 

oiilpr hiil..hp. pircnctijni i of ihe inner b^rk. Mime of tlie of winch contain rophirfc*, 
b hiiflt fibers. »f, stone cells. *cA. mucilflce erfU. «. sic\e. m. molulhrj raj's. (After 
Moeller ) 

De^ciiiptiov, STiiucTriih avd Powder.— S ee ritnire* 14J, 142, 14.7, 144, 
liic t.nbiiUtion on pner 274, the V S Phannaroprrja, and the National Formii- 
laiw 

CovsTiruj vr.s P.aipon cinnamon j-idtH from 2 to fi per cent of \olatiIc ml, 
Ca'^'i.a cinnamon O.'i (o l..*i per cent, and Ceylon cinn.imon O.") to I per cent 
of volatile oil. Ollier eon'titiient* are mannitol, to which the sweetness of the 
hark is due; niucilace, ahiindant in Ilataaia cinnamon; and t.annin, more in 
Cas54.a cinnamon. 

18 
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^ Standaiids.— Saigon cinnamon yields not lcf>s than 2.5 per cent of vohtile 
oil, nnd contains not more than 2 per cent of foreign organic matter. Total 
ash docs not exceed 0 per cent. 

Uses.— C innmnon is an aromatic, carminative and a mild astringent. 

Important differences betueen tlic four cornrnon cinnamons arc given in 
the following table: 


j Saicnn j 

Ceslon 

rsAaia 

Ilata>i3 

Form 

1 

Single quills 

Compoiuid rttiilli 

Single quilN 

Usualli" double 
quills 

Kxlernnl 

surface 

Fnscrnpeil 

Cork nn«) rortes 
rcmovc<l 

F.’irti.ally scraped 

Scrapeil 

Color of 
powder 

I(eddi-<h brown 

i 

I.iglkt lirtiwtt or 
>ellnnt-<h brown : 

Iteddj'*li hrown 

Light reddish 
brown 

Odor of 
powder 

j Aromatic, ^ 

clirvrnctenstiej 

Fragrant, 

tlelieatcly 

aroinatie 

Strongly nromalic 

TVcakly aromatic 

Taste of 
powder 

\roinatic nnd 
pungent j 

Warndy aromalie. 
delicate, and 
sweet 

.tromatic, pungent 
and somewhat 
aatrincent 

Aroroatieanddy 
! tinetly murilsg- 
inous 

Starch 

grains 

Miundniit. 
mostly o\er 
UOlOnmi 1 

rew.mo%llyMn<ler 
(1 010 mm. 

Ahundant. modly 
over 0 010 nim. 

Few, usually 

underOOlOiDB 

Cork celU 

I’re-'ont 

Als^ent 

Few 

Absent 

Fibers and 
stone ecll< 

Fewer a< com- 
pared with 
other** 

Alxindnnt | 

1 

More Ilian Saigon. 
Ic'** lh.aii Ceylon 

.Miundant 

Calcium 

oxalate 

HaphidcH 

naphidcH ^ 

1 

RnphideH 

Tabular and prt*- 
malic crj-stals 


The powdered cinn.amoii found iii (he BnK-cr>- Irailc 'i“ahc 

several kinds of cinnamon The blending is done either to inipro^ etc 
quality or to cheapen the product. 


Aromatic Powder (U. S. I>. IS20 lu 192G; N'. F- 1920 to ‘"jj 
mixture of cinnamon, 35 parts; ginger 35 jiarts; cardamom . 

parts, and mjTistica 15 parts; reduced to fine jiowdors an( m 
mixed. 

DEscniPTioN.— Moderate yellowish brown, with a strong. beaked, 

matic odor, ginger starch grains numerous, ellipsoidal of fl,v short calcium 
and UD to GO microns in chaiT*pf**r* opoasional stone cells; a ..(.vnltow' 


t 


Ar,L> — Aiujiiauu siiiiiuiaiii aiiu ujhj**!.— 

and anodyne externall}’ as a fomentation. Do.se, 1 gm volatile oil 

Cinnamon Oil or Cassia Oil (U. S. P. 1820 to date) is tne 
distilled with steam from the leaves and twigs of Cinnam 
(Nees) Nees ex Blurae, rectified by distillation. 



CINNAMON 


275 


Description — Cinnamon Oil is a yellowish or brownish liquid becoming 
darker and thicker by age or by exposure to air, and possessjing the character- 
istic odor and taste of cassia cinnamon, specific gravity, 1 045 to I 003 at 
25° C , refractive index, 1.6020 to 1 6135 at 20° C., optical rotation, -|-1° to 
— 1° m a 100 mm tube at 25° 

Constituents. — The principal constituent of the oil is cinnamic aldehyde, 
75 to 85 per cent, the balance of the oil con.sisting of terpenes and other com- 
pounds. 



1 i(i 144 — Powdered Cinnamon k, fraimient of cork, tlic cell vail'* ^omcullat iicnifieds 
1 1> fr.ienicnt of epidermis and parenchyma (lie cuticle ^c^y tlii<K nnri tlie parenchyma 
I ell walls more or le^s brown, the cells oontaimnc an amorphous brown substance, istarch, 


by I’aul D Carpenttr ) 

To demonstrate crnnsniie aldehyde in powdered cmnamon or in cinnamon 
(III, extract a few milligraiiis of llie powder with almut 1 cc of chloroform, or 
(lisj-nhe a small drop of oil in 1 cc of chloroform Allow 2 drops of the chloro- 
foiinic sold ' • • • ii« 1 f , 

volution of 
rod-vhaped 

Stand\ii 
of the tota 

rosm ml, lirnn/ vulnl^ or chlorinaled jtrodiirts, the detection of all of winch arc 
tlc'cniicd in the PlmriTiacoptria 

Uvfv AND Dove Oil of cimiainou is used as a fla\oriiig agent, a carnunati\o 
utid pungent arnm.stic It .nbo h.as nntiveptic propertiev Aterage do«e, 0 1 cc. 

Cinnamaldehyde, Cinnamic Aldehyde or Cinnamyl Aldehyde (1*. S. I’, 
to Iblfi; X. F 11147 to date) eontaiiis not levs than US per cent of 

("iiiiiaiiialdclude iv obtained from f’liwia Oil or ntlictically from a 
mixture of beir/aldehytle am! atx'taldeln do by tlie action of sodium 
hydroxide. 
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Description'.— It is r yellow, stron^jly rchactive liquid with a cinnamon- 
like odor and an aromatic, burning taste. It /orm.s a dear solution in 7 volumes 
of f)0 per cent alcohol and is miscible with alcohol, chloroform, ether and feed 
or volatile oils. Specific pra\ity at 25* C. is l.WS to J.0o2. Kefractive indet 
•at 20* C. is 1.G18 to 1.623. 

It should be stored in well-filled, tight, light-resistant containers protected 
from e.\cc.«sive heat. 

are 

dar , . 

The powder is characterized by numerous thick-nailed, irregularly cun-ed 
simple hairs; fragments of reticulate and scalariform tracheic; and broad, blunt 
bast fibers. The odor is aromatic; taste pungent, aromatic and astringent. 
Ca.<!sia buds 3’ield a volatile oil containing cinnamic aldehyde, which resembles 
that of cassia cinnamon. 

Cayenne Cinnamon is the bark of cultivated plants of Ctnnawowum seyiant- 
cum groRTi in Guiana, Rrazil and some of the islands of the 'West IndiK. it is 
obtained from larger branches than that produced in Ce^’lon, and is said to be 
inferior to it in quality. It is a rare article. , i 

Oliver ^ • j . ■ • 

yields a 

Wild t • . / • 

to the F 

linalool aiid safrol, 15 to 20 per cent of a tcrpcnc, 1 per cent o! eugenoi 
about 3 per cent of cugcnol-mcthj*l-cther. . , ^ 

Clove Sark, or Cassia Caryopbyll. . 
ophjHatutHx a tree indigenous to Brazil 
of C to 10 pieces of the scraped bark. * ' 

fracture short, w ith a circle of whitish stone ccii« neat lae i.— ■ 

like; taste mucilaginous and aromatic, resembling that of cinnamon. 

CAMPHOR 

Camphor (U, S. P. 1S20 to date) is a ketone 
momiivi Campliora (Linnc) Xccs et Ebermaier (Natural Camp 
produced synthetically (Synthetic Camphor). Camphora is ™ . 
Arabic fcafiir, meaning chalk The plant is a hrge 
Fig. 1-15) indigenous to eastern Asia but naturalized m the - p, ^ 
ranean region, Ce.vlon, Egjpt, South Africa, Brazil, Jamaica, ,,.g 

and California. Before World War IJ, about SO per cent o ® 

suppl\' of natural camphor (about 4,000,000 kg. per year) R 
in Formosa, where the tree occurs naturally in abundan^ a larscb’ 
e.xtensively cultivated, the remaining 20 per cent being do 

in Japan proper and southern China. Earl.v references o 
not refer to the laurel camphor but rather to the Europ<^ 

page 279) which reached Arabia in the sixth century « g^yen- 
in tlie twelfth. Laurel camphor appeared in Eii^rope Ypj.j,nient 

teenth century- On tlie Japanese anne-vation of ^'^^^‘’^^xt/pj.oduction 
monopoly w as created (1900). Since tliat time, liowever, P Japanese 
of synthetic camphor has gradually lessened the dem-ann or 
product. ^ • 1 fts in the n'ood 

Natural camphor occurs as a ciystalline product in c e volatile 

of the stems and roots, and to a greater extent disson ^ rather 

oil. The wood is chipped and distilled witli steam, usua > 
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crude \\ ay in a wooden tub Avith a perforated bottom over an iron kettle 
containing water and set in a masonry furnace. The steam passes through 
the tub filled with chips, convex the camphor and volatile oil into the 
condensing tubs About twelve hours are required to distil a charge, 
and 1 pound of crude camphor is obtained from 20 to 40 pounds of chips. 
The crude camphor is then freed of oil by centrifugation and pressing, 
and finally resublimcd in chambers where it condenses in small crystals 



I'lo 145 — C’fnrujnofTjwm eumpAoro. (.\flCT Kijlitcr ) 


which arc prcssc<l into the fatniliar takt*'. The tnide cunijdior v.’is for- 
merly sent to Europe w America (t»r refining, but svince KKKI a con- 
siderable .amount of the refining 1ms Ihvu done in Japan. 

Before World War II, about 0,.‘yK),(H)0 kg. of m iithetic canipliop were 
pro*liicc<I nnmiall.N in F.uroiH* and I'nited States. During this unr the 
j>ro«hiction of synthetic cainpluir has liceii s<i iiuTeased ns practically to 
replace natural camplior. With the (*oncIii'>ion of tins war, and the 
ri*storation of Formosa to Chiim, the production of natural camphor 
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probably will be resumed, but whether it will largely replace the syn* 
thetic camphor remains a question. 

Sjmthetic camplior i.s /wa^Je from pinene, t)ie principal constituent of 
turpentine oil. A number of methods have been used for producing 
synthetic camphor, rather highly complex chemically, but all based on: 
(1) converting pinene into bornyl esters, which are (2) hydrolyzed to 
isoborneol, and (3) this is oxidized to camphor. 

De^ription, Constants, and Tests of Identity and 


or pyrogallol, or resorineol, or thymol. , , i *i 

Camphor is readily pulvcrizable in the presence of a little alcohol, ether or 
chloroform. On heating some of the powder on a slide and covering ^yith a 
watch crystal, a sublimate is obtained, composed of radiating^ aggregates o 
feather-shaped crystals, which are isotropic. A drop of a solution of vanillin 
(1 in 100) and a drop of sulfuric acid added to po\%dered natural camphor pr^ 
duces immediately a yellow color, changing to red, then violet and nnaiiy bi 
Synthetic camphor gives no reaction. .. 

The specific rotation of natural camphor (see U. S. P-) is berivecn + 

-1-43®. The specific rotation of synthetic camphor is between a • 
Constituents.— Camphor consists almost entirely of a dextrogyrate 
fiention of the saturated ketone, C,Hi»CO. . . |ii.,<,frftte 


\cih 


their relationship. 

cn 

/N 

CII 

/N 

H.C / j Ncil, 

IbC ( 

CH.CCII. 

CII* C.CHj 

o=c L ' Jcii. 

\i/ 

c 

Honcl ' 

\^/ 

c 

1 

CHt 

CH* 

Camphor 

Uonirol 


Standards.— C amphor should be free from water (detcrminoi . 

e .,1 . 4 . .1. — 1 \ liolnsreiis and 5 n'H““ 


by preparing a solution of I gm. of tlie camphor mixture m * 

The stearic acid remains mostly undissolved . mndic. Externally 

Uses and Dose —Camphor is a stimulant and i^^ticpa' 
it is antiseptic and rubefacient. A great deal of camphor i j„j„ica!ly). 
fneture of celluloid Average dose, 02 gm. (by mouth or n\i 

..n.oe V U I0.ir»to<latc} 

Monobromated Camphor (U. S. I*. 1882 to *'• ; ciimiilmr 
is made by the action of bromine on camphor; it is comi>d=’‘ 
about 0.j tier cent and bromine 35 per cent. 

DEsciumON. — Colorless or prismatic nee<lles or scale » ether; nearly 

acoous odor and ta'.fo; readily soluble in alcohol, chlorni 
insoluble in water, melting point 74® to 76® C. 
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Uses and Dose —It is a uetve sedative and an atiaplitodisiac Dose, 0.125 gm 
Camphor Oil, Formosa, Japanese, White or Light Oil of Camphor (U. S. P. 
1863 to 1882) is the volatile oil from Cinnamomum Camphora. 

Camphor Oil is a colorless or yellowish liquid, with an odor of camphor; it 
is insoluble in water, but readily soluble in 3 volumes of alcohol and in ether, 
chloroform and oils. 

Camphor'Oil consists largelj’ of safrol; that portion of the oil boiling near 
230° C. is separated as Artificial Oil of Sassafras. 

Camphor Oil is a stimulant, rubefacient, antiseptic and parasiticide 
Borneo Camphor or Borneo! (see formula above) is a product found in clefts 
of the wood of Dnjobalanops camphora (Fam, Dipterocarpaces), a large tree 
indigenous to Borneo and Sumatra. The camphor is obtained by scraping the 
wood and not by distillation. It somewhat resembles true camphor, but is 
distinguished by being hea\’ier than water, not volatilizing at ordinary tem- 
peratures, and having a somenbat pungent taste. It is a secondary alcohol 
and IS converted by nitric acid into true camphor. It should also be stated that 
true camphor when treated with reducing agents i.s converted into Borneo 
camphor The latter is seldom seen in commerce on account of its liigh price. 

Ngai Camphor is similar to true camphor and is obtained from Blumca 
ialsamifera (Fam. Composite), a shrub growing in the Malay Peninsula. In 
California, camphor is produced from Ramona slachyoides, Artemisia Irifolium 
and Ariemisia frigida, all Composites 

SASSAFRAS 

Sassafras or Sassafras Bark (U. S P. 1820 to 1926; X F. 1920 to 
date) is the dried bark of tlie root of Sassafras allidtim (X'uttall) N^ees 
(iS. rariifolium (Salisburj’l 0. Kuntze). 

The plant is a tree indigenous to eastern North America. In the north 
it is commonly shrubiiy but farther south it attains a height of 20 to 
30 meters. The leaves vary in form and size even on the same plant, 
some being ovate and entire, other? 2- or 3-lol)ed; they contain a citral 
volatile oil, hence are pleasantly aromatic, resembling lemon. The 
stem hark contains a combination of the c^ral oil of the leaves and tlie 
safrol oil of the root bark. The root bark is gathcrctl early in the spring 
or late in the fall, deprived of the outer corky la\cr and dricil. Most 
of the commercial supplies eoinc from Virginia, Tennessee and Ken- 
tucky. Snssafnus was used mcilicinally by tlie Seminole Indians in 
Florida long before Ponce de Ix^ii set foot there in 1512. Tlie rceonls 
of De Soto's invasion of Florida in 15.38 show no reference to the drug, 
the earliest detailed description licing that of the Sponisli jiliysicinn 
Monardes (1574). 

Dksciiiition, PTaucTUUE AND PowDfcn.— Pcc Figure MO nnd the National 
rormul.ary. 

CoNSTiTUENTf*.— Volatile oil .5 to 9 iwr cent, and containing .about SO jior 
cent of Kifrol, t.aiinin about 0 per rentj a reddish brown nUere<l tannin coni- 
(lound («as>arrid), nlnHit 9 per cent, rp'in ami starcli 
St\nrmids — S.as-vafras j-iclils not Ics.s than 4 cc. of sassafras oil from each 
I(X) gin. of drug; il contains not more than 4 ficr cent of adhering wood nr other 
foreign matter; and yields not more than 5 per cent of ncid-in«oIuble n«b 
Uhi.s AND Do-«r.- S.a.s<.afra« i-. an antmatie, an niteratn e ami a canninati? e. 
.V\crage do'O. 10 gni. 

Sassafras Pith (U S P. 18.11 to 19IC. N l\ 1916 to 19 56) i« the drio<l pith 
of Sassafras mrif^ium (Salidiiir}') O Kuntze. It i? g.ather<^ late in autumn 
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and contains a mucilage which is not precipitated by alcohol, A decoction of 
the dniR is used ns a demulcent in eye lotions and in gastro-intcstinal irritations. 



Sassafras Oil (U. S. P. 1820 to date) is tlic 
steam from the root of Sassafras albiditm (Kuttall) ^ 
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distilled from the entire root rather than the root bark. Being heavier 
than water, it sinks to the bottom of the receiving vessel. 

Description. — A yellow or reddish yellow liquid hawng the characteristic 
odor and taste of sas.«afras, specific Rr»Mt 3 ’’, 1 005 to I 077 at 25° C.; optical 
rotation +2° to +4° in a 100 mm. tube at 25* C.; refractive index 1.525 to 
1.535 at 20° C. Oil of sassafras should be free from heavj' metals. 

Q ' ' ‘ jrcs; if this occurs, care- 

then thoroughly mix it 



CIIi.CR.CU, 


It is abundant in camphor oil, from which it was first isolated in 1885, and in 
sassafras oil, it is also found in the volatile oil from the fruits of IlUaum religi- 

quid with the sas«afras odor, boilinR at 232° 
• 11° C. It is insoluble in water, but readily 

soluble in alcoliol, chloroform, ether, etc 
Uses and Dose —Sassafras Oil and Safrol are carininativc and stimulant. 
Both are used as a flavoring in confections and pharmaceutical preparations, 
also in perfumery, especially for soaps. Average uo«e 0 1 cc. 

Safrol may be readily con%'ertcd into isosafrol, which upon oxidation, yields 
the aldehyde ptperonal (hellotropm) used in perfumer}' (sec page 188). 

True Cote Bark is tfie bark of Ncclandra coto, a tree growing in Bolivia The 
bark occurs in flattened or curved ptecc.s, from 7 to 20 mm. in thickness, the 
outer surface is reddish brown, nearly smooth or longitudinally fissured, occa- 
sionally with transverse clefts or grayish lichens, the smooth bark being marked 


aromatic and pungent 

The bark contains a p.alo yellow vobstile oil, having an aromatic odor and 
pungent taste; a light yellow ciy’shallmc glucoside, cotoin, 1.5 per cent, which 
is acrid and stcrnutatoiy, soluble m boiling water and alcohol, and which pos- 
sesses the activity of the drug. Two new alkaloids have been isolatwl by Sell, 
a non-phenohe alkaloid, parostcinme and a phenolic alkaloid, parosteminine, 
the two making up about 1 3S per cent of the bark. 

Coto IS u«cd as a tonic and stonmliir, particularly in atonic dysenteries. 
Average dose, 1 gm. 


ncid and tannic acid. ' 

False Coto Bark is obtainrsl from Ocotra p^wlo-coto (Fam Laurneer) and 
from Cryplornryn pretwn (Fam. Sapf^aerr), a tree growing in the Ainaron 
district It occurs m nieces nlKrtit 1.5 cm in length, .5 cm. in width and 7 inin. 
in thickness; externally light brown and without cork, fracture ^hort, fibrous; 
intenially tirnwii with jellowi-li groups of btone cell*, which are arrangeil in 
radial rows, thus distinguishing thia bark from tnio coto Inrk The <xlor is 
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slight, rcseniblinf; that of cinnamon. It contains a brouTiish yellow volatile 
oil, with an odor suggestive of cinnamon, but it docs not contain any cinnamic 
aldehyde. It also contains 0.145 per cent of an alkaloid. 

Bay Laurel, the leaves and fruits of Laurtis nobitis, are used as a spice. 


PAPAYERACEiE, OR POPPY FAiMILY 

Tliis is a family of about COO species, occurring most abundantly in 
nortli temperate regions. Tliey are especially cliaracterized by their 
milky and frequently yellowish latex, whicli arises eitlier in laticiferoiis 
vessels or in special laticiferoiis sacs. The former are found in Paparer, 
and consist of tubes formed as a result of the fusion of cells in close 
proximity to each other, the dividing walls having become absorbed. 
The laticiferoiis sacs, which are present in Chelidoniuvi, are either spher- 
oidal or more or less cylindrical, elongated cells having very thin 
and occur either isolated or arrangeil in longitudinal chains Ihe 
tracliem in this family are marked by simple pores. _ Calcium ova ate 
does not occur, except in Docconia. Non-glandular hairs, when ' 
consist of a chain of cells. Glandular hairs have not been obsened in 
this family. 

OPIUM 


Opium or Gum Opium (U. S. T. 1820 to date) is the aMried, mill)’ 
exudation obtained by incising the unripe capsules of . 

ferum Linn6 or its variety album DeCandolle. The terra opunn is 
the Greek opion, meaning poppy juice; ^paver is the Latin na 
the poppy and somniferum is Latin meaning to produce sleep. . 

Tlie opium poppy is an annual Jierb with large, i- ft 

flowers varying in color from white (var. album) to „ i«,js 

IS native to Asia Minor, was introduci^ into India by i lo md 

in tlie fifteenth century and cultivation was begun in 
Persia about the middle of the ninetccntli centi^y- . jjjdi,.; 

mercially produced now in Turkey, the Balkan States, . 
and China. The discovery of tlic medicinal qualities of opiu 
antiquity. Tlieophastus (third century n.c.) mentions i , • 
corides (a d. 77) distinguishes between the juice of the P'^PP* |j.j,]oi,l 
extract of the entire plant In I80G Sertuner first isolatei 
morphine from opium. 

Cultivation, Collection and Commerce.— T iie seeds of the 

are «o\\n in October in well-cultivated soil The seeds _*£.(.{«; them fm”* 

tlie seedlings may he an inch high when snow falls; tins p inciie^. 

freezing In the spring uhen the plants have attained tnc ^ njvsrt. 

the fiehU are cultivated and the plants thinned June or JhI''* 

The iKijijiy l)lo'.«oms m April or May and the capsules ina 
Each plant l)ear<! from 5 to S capsules. • , hliii'h green 

The ripening capsules about 4 cm. in dcainctcr, lofox Tlie 

to yollowi-sli 11 ) color This is a critical time for cpll^hng l>eing 

Stiles arc inri«e<l «ith a knife, iisuallj’ three-bladed, the 
around the cireumference of the cai>«ule The latc.r tuoes i re<|Ujr^* 

so that it IS not nece««ar>- to incise them all. Great ^ would flu"' 

so as not to rut through the endocarp, in mIhcIi ca'C tlie . 
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the interior of i'* V** T’’*' 1'**“^^ which i<! at first white, rapidly 

coasulates and »». * o • * II • i ■•• } earl}* the follouinp n7ornln?, 
beiuR scraped i 'a poppy leaf. When sufficient 

latex IS collect .■ ' ! ■ ! • arc wrapped in poppy leaves 

and shade dried. The opium is then inspected and ti.sually packed with the 
brown winged fruits of a Humex which prewnts cohering. In some districts the 
latex IS molded or pressed into cakes or other forms which arc then wrapped 
in paper. 



1 III 1 17 — I’opio oaDMilc'* erowii m t1>c the Pliarmawutifil ]ll^tltl||p of the 

Uiii'or-ity of lU-rliti iii Dililom, Gcrminy. T«oof ilic ea|>'«lps jtrowii from white 
ihowiiiB the* tMni^er»o iiiri'ioiis from wbirh the milk jmew e*utlp«. forrmriu irrpcuhr 
fc’Johiilar inn«'‘i"i mi the siirfjteo of ihe (.^fler TJmro? ) 

Denliuituin. — In more or 1 • ~ . ,, 

almiit 8 to 1.') cm in diameter 
tif iK/ppt Irate- and at tune- 
the nackmi?, more or le— pli 
tough on keepuii:, intcrrallj, 

fre(|iientl\ inter-per-od with lighter are.a«, smicwliat lu-trou-, odor rh.ar.acter- 
i-tie, ii.artMtic, tn«te \erv hitter, clwracferi-tie. 

The prmciiial commercial s.arieties arc as follows 

' 8 I’hnnn.a- 

' It H pn>- 
‘ ijnJ iKirfs of 

ixjyirt l>emg (\m-tniitiiiople and HiuTiia The tcnii '‘Dniggi't-’ Oimim" H 
often applied to Turke> opium ront.aininR from 10 to 20 jier ci-nl of iiuii-ture. 
■>oft" or ‘'.s.hijipmg” oimmi are iinincs appliis] to Turki-li or llalk.aii opium 
lis\mcnpi-tN con-i>.teiip\ and roiitamitic amiiit •{() |ier cent of moi-tiire. Thb 
gr.ule iia« a high morphine rontent (10 to 21 jicr cent) and ls imjiorted for alka- 
lonl inanufaeture It ite\er api>fnr-on the market for jiharimeeiitK.sl jnirixi'e-.. 

2 Persian Opium i- rarelj -ix-ii in the Aiiieneaii market It oceiirs m lirirk- 
‘haixsl <akf s hsMiig a more homogeneous texture th&n Turkey opium When 
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dry it is extremely hard, due possibly to the addition of gum during its manu- 
facture. It contains from 4 to 12 per cent of morphine. The cakes weigh about 
500 gm. and are usually \yrappod in red paper._ 

3. Indian Opium is produced at Ghazipur and is consumed in India or exported 
for British trade. 

a kilo, or in balls w 

4. Chinese Opiu 

It occurs in flat gioimiar cakes u&uuiiy ttiapjieu in papw anu euuLauj& iium 
4 to 11 per cent of morphine. 



Fio. 148 — Powdcrec 
(.1/), 15 to 170 micrc 
portion of the poivder 


- 

... , - 

lodme mounts, C ’ ' ’ e ' ~ “if i' 

number of epider 
^■ery few Stftrcl 
IS present, or whi 

Other microscopic clmractcristics of diluents may also appear. 

Ftrvnt has ho'tev*^^ 

5 Egyptian Opium was fonxicrly an article of commerce w 

di'seontinued the production of opium. , obtained iron' 

- ' 

no doubt, alteratio p j^^r- 

the most important of tncs 
percent. TthiVh exist® 
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prisms, which are soluble in water and alcohol and give a deep red color in 
solutions of ferric chloride, which is not altered on the addition of diluted 
hydrochloric acid. . 

used for the detecti 
cent, with about 0. 

Standards.— Opium in its normal, air-dried condition yields not less than 
9.5 per cent of anhydrous morphine. 

Uses and Dose. — Opium acts chiefly upon the central nervous system, its 


stances, as clay, sand, stone, lead piping, lead bullets, etc., have been found in 
opium. While starch i« not usually admixed with Turkish opium, it is nearly 
always present in the Persian variety. 

Granulated Opium (U. S. P. 1905 to date) and Powdered Opium 
(U. S. P. 1882 to date) yield not less than 10 per cent and not more 
than 10.5 per cent of anhydrous morphine. Granulated opium or 
powdered opium of a higher morphine percentage may be reduced to 
the officin’ ’ ' • < • ••• ’ < ’ . » . . 

of a low er * ' ■ ' 

extracts ’ • 

color of the drug. 

Granulated opium is used in making Tincture of Opium, and powdered 
opium in Dover’s Powder. 

/IT c T> 10CO iri'trx J.. ..I 


consiucreu a* a iiigniy luircuuc uikuioiu ui upiuiii uui now cuiisiucrcu non- 
narcotic. The drug meets the standards of powdered opium 

Ipecac and Opium Powder or Dover’s Powder (U. S. P. 1820 to 1942, 
X. F. 1942 to date) consists of finely powdcrc<! ipecac, 10 parts, powdered 
opium 10 parts, and coarsely pow<lcml lacto'^c SO parts. Tlie.se arc 
trituratcil together until the mixture is reduced to n very fine powder. 

Description.— The powder is very pale brown and consists mo«tly of coar'o, 
angular, sometimes cono-«liap«l, colorlc*-s fragments up to 400 microns in 


witli their light brown, porous and strongly hgmfietl wall*, and other 
cleincntH found in now <lcro<l opium, including tK'aic* of the pcnni»vil)l(j jlUiients 
Uacto-c may further be itlcnfificil by its phen>lo«azonc (eec page 131), and 
opium by the ferrie chloride te^t for mcconic and 
Usrs and Dose - Ipecac and opium powder i? a diaplinrctic Opium aug- 
ments the erfcct of ipecac by ibHting the vcs«cl< of (he ‘km. Ascrage do«e, 
0.3 gm. 

Fapaver, or Poppy Capsules (U S P. |SI2 to 1SS2, N. P 1010 to 1920) arc 
the dnetl, full-grown, iinniic fruit* of Popmfr eomntfrrum or its variety album. 
Tlie c.aj>«ules arc gathrml in July, when they arc full grown hut still green nn<l 
contain their milky juice. They are carefully and rapidly dried over a low- 
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burning fire. The capsules are ellipsoidal, ovoid or depressed globular (sec Fig 
147), from G to “ cm, in length and from 4 to 7 cm. in diameter; ver)' light, 
eacli weighing from 3 to 4 gm.; summit crowne * ’ 
base usually tapering into the stalk; externally 
often marked with bluish black patches and 

sepiments; unilocular, and containing numerous seeds; inner surface wifli 
numerous, thin, cartilaginous dissepiments, about 10 mm. in width, of a light 
yellowish brown color and marked by numerous small, circular, brownisli 
' '■ ' • • 1 ,1 bitter and slightly 

• cent of a mixture 
i alkaloids During 
itage of codeine and 
doses of 1 gin. 



Poppy Seed or Maw Seed is the dned seed of 1/' 

seeds are bluish black or yellowish white, rcnifonn (sec ri^,- cii<h'* 

1 iimi. m diameter, reticulate, with a yellowish hiliiin ?ear,^ j„ 

sperm and a curved embryo; taste slight and oily. ‘ r pJ („| (popPT 

baking (poppy seed rolls). Tlicy contain about 50 per 

Seed Oil), uhich is used by artists as a drying oil, and cont-ai"* 

dressings. Poppy Seed Oil Cake is used as a cattle food. P 
no alkaloids. 
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Papavet Rhceas consists of the petals of the field poppy, P. rhaas. They arc 
employed in Europe as a red eolorin? agent, the coloring niatenal being an 
anthocyanin glucoside. 


THE ALKALOIDS OF OPIUM 

Morphine. U. S. P. 1831 to 1920 
Morphine Acetate, II. S. P. 1831 to 1910. 

Morphine Hydrochloride. U. S. P. 1842 to 193C; N. P. 1030 to date 
Morphine Sulfate, U. S. P. 1831 to date. 

Codeine, U. S. P. 1882 to 1947; N. F. 1947 to date. 

Codeine Phosphate, U. S P. 1905 to date. 

Codeine Sulfate, U. S P. 1905 to date 
Ethylmorphine Hydrochloride, U S. P. 1910 to date. 
Diaeetylmorphine (Heroin), U. S. P. 1910 to 1920. 

Diacetylmorpbine Hydrochloride, U. S. P 1910 to 1920. 
Apomorphinc Hydrochloride, U. S. P 1882 to date. 

Papaverine Hy drochloridc. K. F. 1930 to 1947; U. S. P. 1917 to date 
Cotarnine Chloride, V. S. P. 1910 to 1930, K. K. 1930 to date. 
Dihydromorphinone Hydrochloride, V. S. 1’ 1942 to date. 
Narcotinc, Tiiehaine, Narceine. Protopine, Codamine, Cryptopine, 
Gnostopine, Lanthopinc, Laud.anine, Laudanosnie, Mcconine, 
Meconodine, and Xantlioline have never been rccogtiii'cd in the 
U S Phannacopa'ia or the National Formulary. 

Morphine is the most important of the opmm alkaloids Mnrjdiine and tiic 
related alkaloids contain a pbenanthrcnc nucleus and the various structural 
formulas which have been proposed arc based on this fact. The molecule con- 
tains a phenolic and an alcoholic hydroxyl group 
Morphine and its talts occur as nhitc, silky' cry.stal«, soinelinics in cubical 
" '■ * ' ' ’ ' ' ii a bitter 

alcoliolie 


I'or tlie properties and tests ot jdcntily ol morplune and its salts see tlie 
r S Pliarmacojxria and the National Fonoulary With Marine’s reagent, 
morphine gi>cs clusters of slender needles; with Wagner's reagent, large reddish 
brown plates; and with sodmin earlionatc, jiri'-nis of con'>idcrable sue 

Morphine and its salts are sfronglj’ analgesic, hypnotic and narcotic, Inif 
scry weakly stimulant Their US5 tewls to induce nauMia, \omitiiig anti con- 
'.tipatmn as well as hahit-formation 

Codeine i< obtained from opmm (0 2 t«> 0 7 fier cent) or prepared from inor- 
pliine by inetliyl.'itiun Codeine is methyl morphine, in which the methyl grmiji 
replaces the hydrogen of the phenohr hydroxyl gixmji The relation between 
morphine and codeine may be exprc*--etl as follows 


I - Oil 
-ciiori 

I I 

[ -CH, 
Mprrliin* 


I -ocn, 

I -LH on 
[ -Clli 

{M<*tli>l mort liiiif) 


Codeine .and its s.alts occur m fine iieeilles or in a wliile rry-talhne jviwder 
which rII1or(-"rciii air Tor other pmperties and te*tsof iileiitity ®ce the Natiotml 
Fonniihry and U. S I’harmacopcria. 



2SS 




(^h POrj>y 



■ ■ ■■ 

or ib •*-"> J-bU ’taS" 



®'^^**‘’'‘h®n>bic crystuh from anueous solution. 

solution. The o(,mS’™i'^' 
phenolio j. ““DOuurt ■'. .•-•■ 

POmid^'^ ■ an fcin>»>,i..j. 

L' N P)i.» ' *“«*i'“»'«-» vuuciue ftud amntoniufn cmh 

k ^ '>twctiirc, tests, cfoj. 

do=e /??' Usirafly ptodtmst, »' moiplimo, except tfiat it 

^ . 15^g. Uces no constij)ation, nausea or lossityde. Average 

.. ^«ce«y/morpiiiiie or w 

atoto^ c,/ ^‘>w»ed by the aeptyhration of morphine, 

aeeiyi groans rr'^^® phenolic and alcoholic hydroxy} groaps ure 
than morphine. has a similar, but more pronounced action 

nt-^f^'!f ii^^T ^he Uhitf^ and the dancer from habiWormation, i(s 

practically disrontinuej States is forbidden by kw and its use has been 

npomorphioe Hvd i. 

acid in a sealed tube morphioe is treated v.'ith hydrochloric 

’ ecul© of water is lost 'svith the formation of apo* 
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' •• ’ . . -Vjy J,g 

ken with distilled 
tests, etc ) 
ticularly valuable 

as it may be administered subcutaneously in instances of poisoninR. Average 
dose: expectorant, 1 mp.; emetic, by hypodermic injection, 5 mp. 

Papaverine occurs naturally in opium to the extent of about 1 per cent. 
Papaverine Hydrochloride is in white crystals or as a white crystalline po\\ dcr. 
It is odorless but has a slightly bitter taste. For other properties and tests of 
identity see the IT. S. Pharmacopoeia. 



I'jo 101 — CoUeine #uUivte orthorboinbic co'stals from hot alcoholic solution. 


Papatenno Ilydrochiondc is a vasothhtor and anti'=pa'modic, and is u«cd 
particul.srly in combination with codeine to alwrt “common cold«.'' A\ crape 
dovc, fiO mp 

Cotarnlne Chloride is a yellow, o<lorlc«s crj'statlinc jjowder, deliquescent in 
moi«t air (soc the National Formiilaiy for pTopcttir>. and tests). 

It IS a uterine and local hemostatic, often sold under the name of Stypticln. 
.\% crape do«o, CO mp. 


inr 

foniunp. .\\cn\po dose as a mlatne and analpci-ic 2 mp.; for coiiph 1 mp. 
10 
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Natcotine exists in opium a*? a free base (1.5^ to 10 per cent) (see Flp. 152), 


Cj-If<50uV + O C.tHHO.N' + 

NareotJne CdUrftlne Oplanie Bcid 



Tja 152 —Narcot/ne' orthorhombic trom alcoholic soluU P 


Thebaine is climethvl morpliine. U occiirs to the ‘ 

in opium. It crj'^tnllizes in pri«ms which are irsoIuDie i j-p,, yptj color, 
solutions but soluble in alcohol, on<l civc w'ith sulfuric i -..uy nri«ni«. 

Karceine (0.1 to 0 7 per cent) occurs in silky needles or q t)l\je 

which arc nearly insohible in cold water and alcohol, ^ 
iodine solutions and blood-red with chlorine w’atcr and a 


SANGUINARIA , . 

V V 1026 to date) 

Sanguinaria or Bloodroot (IT. S. P. 1820 to peneric 

is the dried rhizome of Sangiiinnria canadrnsi.^ ^ to the color 
name is from sanguinarivs, meaning bloody. Theph'^^T 

of the juice; canadensis refers to the plant habitat in . jjfanching 

is a low perennial herb (see Pig, 153), with a non ^ "State.. The 
rhizome bearing slender roots, and containing an or. g .j,,,] 

rliizomes .are dug during flic early summer, America east 

carefully dried. It grows in rich ojwn -woodlands m ^ eastern 

of the hlissjgsippi, most of the collection tahmg p n 
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states. Hloodroot \\as used by the Indians for staining their faces, and 
also as an acrid emetic. Its use in home-made cough remedies seems to 
have been adopted by the early settlers. 

DEscnimoN and Structuiie.— Figure 154 and the National Formulary. 

PovroEa.— Sternutatory; taste bitter and pcrsi«.tent\y acrid; atarcb grains 
numerous, 3 to 20 microns in diameter, mostly single, and nearl.v sjiheroldal or 



('<1\STITU'’ *11 . - t r .1 t • • • . . 

.ahoiit 1 |»cr 
alkaloids an 

salts witli n • ; . 

' ’ ' * • •• • inwlielidoninrs in chclidonium 

-nl organic acids, ns citric an<l 
• 4.7.’» iicr cent "itli nl»out 0 27 

.til of the alkaloids of sancmtiaria nre found m other mcinhcrs f)f the J’njta- 
nnirr.r and, like Wrlionne and hidrastine, are is«Mj«inohnc deniatiics Wliile 
inor|>huie nn<l codeine are not is(M|iiinnIine denintiies they can he r»tinerted 
into i-.o({uiniiline alkaloid* It is interesting (o note tli.at the n<n\unnilacr^, 
llrrlirriihrfr, .I/fni*7»er«i«rf,T and PapnternerT contain alk.iloids of this 

.‘'TisDiims.— .^'jnjnijfiirn r<»»fa»ii« not iinw than jur rent of the roots of 
the plant Shri\el<-<i rhizomes (hat are gray inlenialh and free from t-tarch 
should 1 m* rejeetetl 

U*i.s \M) Dosj- ' Sangum.arn is a FtimuLatiiig erjierforant and an emetic. 
Aioragc «!o«e, 125 mg. 




202 


f i‘APAvi:nAccA:, or poppy family 



pans ul tiJO /lon-er. D, tr 
epidermal cells; b, cortex c 
numerous starch eraias, or 
mterfascjcular, and a nairo’ 
lated from each other hy 

chyma cells. laUciferous sacs (e and «) contmnins a red or oianee-coioreu 

i«olated or m lonffttudmal rows and distnbutcd among the „ 

middle bark and i 

twenty-four hours, 

transverse section < 

k, layer of epidern 

6. endodermis, c, t 


‘ eeir’s of the 
- cells, 

E. 

rred 

sacs. 

verj' 

one 


small starch grams, e, Jeptome. F. fongituditud section through tracne-' 
of the vascular bundles of the rhirome a starcb-bearinff parcnehjma. 
trachea?. (Alter Bastin.l 


‘b. scalsriforffl 
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Chelidonium, or Celandine (U. S. P. 1882 to 1905) is tiie flowering plant of 
Chehdonium majus, a perennial herb having a milkj', orange colored juice, and 
common in Maste places in the northeastern United States and Canada. The 
drug should be collected at the time of flowering and used in a nearly fresh 
condition, as the active principles are partially destroyed and diminished on 
drying. 

The pow dered dried drug is light green, forming golden-yellow aqueous solu- 
tions, it contains .seeds composed of nearly cubical thin-walled cells; non- 
glandular hairs, unisenate, composed of 6 to 8 long cylindrical cells, some of 
which are collapsed and somewhat enlarged or swollen at their dividing walls, 
fragments of leaves with elliptical or spherical stomata on lower surface only, 



and calcium oxalate crjf-t.aN are wanting 
The drug contains 5 or more alk.aIoids* chrlicloiiinc (vt.slophorine), 0 0.1 jicf 
cent, in cohirlc^s monoclinic pn-ms; chclcrj'thrine, whicli is Jluorc'cent; n-, il- 




294 


CRUCIFERS, OR MUSTARD FAMILY 


and Y-liomocbelidonine and protopine. Tliese se^'eral alkaloids are combined 
with the followinK acids: chelidonic, malic, citric and tartaric. It also contains 
chelidoxanthin, a bitter neutral principle, possessing a yellow color and resem- 
bling berberine; and a small quantitj’ of a volatile oil. Another alkaloid, cheli- 
lysine, is said to disappear in the di^dng of the drug. Total ash about G.5 per 
cent, with about 0.35 per cent of acid-insoluble ash. 

Chelidonium is a sedative, a purgative, also a diuretic, a dwphoretic and 
expectorant. Average dose, 2 gm. 


FUWARIACE^E, OR FUMITORY FAMILY 

This family consists mostly of delicate herbs and a few green shniii^. 
The leaves are usually compound and the flowers irregular, one or 
both of the petals having a spurred or a saccate base. The fruit is .i 
unilocular capsule containing one or more seeds. The members of tl»^ 
family are characterized by having special secretion cells termed idio- 
blasts, which are more or less elongat^ cells, varying from 2 to 10 inin. 
in length, and occur in the leaves as well as in the axis of the plant. 

Corydalis, Turkey Corn, or Squirrel Corn (N. F. 1916 
the dried tuber of Dicentfa canadensis (Goldie) Walpcrs, or of Dic^lra 
(Linn€) Bcrnhardi. The plants arc low, stemlesc, perennial herbs con^on n 
rich woods in the eastern and central United States and 
ternately compound and dissected leaves and form racemes of ^ . , • « 

flowers having heart-shaped spurred corollas, those of 
tinged with purple, while those of D. cucuUana are j Lorn 

The tubers of D canadensis are rounded, frequently i nearly 

5 to 15 mm. in diameter, usually single; externally minutely P’|‘ . jj 

smooth, grayish brown or amber-colored and more or less . 'fracture 

triangular scar on one side and numerous fine roots on 'nr some- 

cither hard and horny (the inner surface being yellowish and 
uhat tough (the fractured surface being yellowi«h-\\hite and gr > 
slight; taste bitter. . , .t *),„ leaves 

The bulbils of D cucullaria are the tliickcn^, tuberous ba- j]ie\ 

attached to a small upright rhizome, from which they externally yeb 

are plump, ovoid or triangular-ovoid, up to 12 mm in » , horny, 

lowish or grayish brown, usually translucent; fracture nara 
inner surface being grayish and wav>' or granular. j i c;1i«»htly hitter 
The powder is pale browm to weak yellow; nearly odories-', ^ 
taste; starch grains numerous, mostlj' single or 2 -cornpoun , . pore.-, 

rarely 90, microns m length, ovoid or oblong; trachem j},jn brownidi 

or reticulate, annular or spiral markings; epidermal cells ^ micron' 

walls, sclerotic cells irregular in outline, mostly ^’i o,it 20 microns in 

long and 150 microns wide with heavily lignificd walls a microns in 

thickness; rosette aggregates of calcium oxalate few ano P 
diameter. ^ . ffumarinc) an“ 

Corj'dalis contains several alkaloids, of which 9.1° principle, rc«in 

corj’daline are the most important; fumaric acid, a yellow , , q oj j,r.r cent, 

and starch. Total asii 3 to 4 i>er cent; acid-in.'®lublP asii, 

Corj’dahs ba^ been u'sed in the treatment of siTahilis. ’ •• 
and alterative Average dose, 0 6 gm 

CRUCIFER/E, OR MUSTARD FAMIIA^ ^ „I.oiit 

Tlie plants are mostly herbs, occasionally womly, fj’jjg /loners 

2(K) genera and 2000 species, wliicli are widely ilistriiu' ( 
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consist of 4 sepals, 4 petals, 6 tetradynamous stamens and a single com- 
pound pistil, becoming in fruit usually a 2-locular silique or silicle. 
They are especially characteri 2 ed by their colorless secretion cells located 
in the parenchyma of the plant. They are stained by the anilin dj'es; 
with solutions of orcin or orcein and hydrochloric acid they are colored 
violet; with Millon’s reagent, the contents are precipitated and coloretl 



r>'J — VniUinB IW l»o iW Ohe on W(V Wlntf 

</;rtufini o/'-n. ftii'l the one on the niilit llUck Mustard i!lrn$»cn ruerti). ( \ficr 
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CRUCIFERS, OR MUSTARD FAMILY 


red. In alcoholic material the contents of the secretion cells are pre- 
cipitated and their position more readily determined. IVIyrosin-secreting 
cells occur in nearly all of the Cruciferx, with the exception of Capsella, 
Lepidimn, Cakile, and a few others. In the epidermis of the leaves of 
the Cruciferse occur large water-storage cells readily distinguished hy 
their greater size. The non-glandnlar hairs are unicellular and of various 
characteristic shapes for the different genera. Glandular hairs are 
seldom found, aiul calcium oxalate is wanting. 


MUSTARD 

Black Mustard or Brown Mustard (U. S. P. 1820 to date) is the dried 
ripe seed of Brassica nigra (Linne) Koch or of Brassica jioicea (IJnne) 
Czerniaew or of varieties of these species. The term Criiciferx is from 
the Latin, meaning cross-bearing, and refers to the shape of the fleers, 
the petals of which are arrangerl in the form of a IMaltese cross; 
is from the Celtic nnp, meaning turnip; Brassica is from the Celtic 
bresic, meaning calibage; jiincea is Latin, meaning rush or'reet); am 
nigra is Latin, meaning black. The term vuisiard^ is from the l>atia 
must and refers to tlie ancient custom of pounding the seeds ^'Itl 
vinegar, theti known as nwst. . , j 

The plants are annual herbs (see Fig. 150) liaving 
steins, j’ellow flowers, pinnatifid leaves, and somewhat four-side< si iq 
with short stalks. They are native to Europe and 
but are naturalized and cultivated in temperate climates in J 
countries, and show considerable variations in form. Zl- nxgja 

i • , , . Ti * ---J IS cultivate 

i ; . . • U.S.PharmacopaiiJ 

only since liiack Musiara is mcnuoni'ii u.v Diocletian 

as a condiment and both Thcoplirastus and Pliny mention i 
medicine. During the ^Middle Ages it was esteemed as an acc p 
ment to salted meats. The popularity of mustard as a con 
by no means diminished today. Besides the home pro( uc 
United States imports about 15 , 000,000 pounds anniiall}. ^ g 

Description and SxnucTunE —Sec Figures 157 , 158 , 159 and t le 
Pliarmacopteia. . , embryOf 

Po^VDER.— Light olive brown; consisting forming in 

the cells containinir small alenrone irroins and fixed oU, Uic <- ^ ftvhibit- 
’ ’ ’ 159 ). 

acili- 

tnte powdering. ' ‘ (.gnt), nmri* 

Constituents.— Black mustard contains fixed oil (30 to o i giniijrin 
lage and aleurone Its principal constituent, however, is }n cclW hi’ 

(potassium myronate), which is accompanied (probably or po" 

the enzj-me tnyrosin Upon the addition of water to yic cr foijow*;; 
seed*! the myro«!in brings about the hydrolj'sis of the simgrm 
O— SOjOK 

' ,CII. + 


c— s— c.UiiOi + n,o -» s=c=N’— CHi— cn— 


N-C.Hi 




+ rot 


M + dlof 





I Ki 15‘* Nicrn I iraimrrM* iwtion tlir<><icl> ihv plioainB rini 

liri. (fl ami rs'lirlo (r) li. iraii«\irv M>rtti>n tlimuRli tlip o'ller i>')rtioii of ilio 

M (hI nhouins r)>iilrrini^ i'i'l <'’nl uiiinK miK il lec <m) cunt rolN (ii), n U>cr 

<if jM'Oiilnrlv tliicUcni^l alone rr!l», the ‘ lie’iktr rrlN” (f>e) « hirli are 

ri( iinr<iiial liois'it. n picnicnt hjer (;>) nniM^tmeof mim* m t»o of relli «itli hromn-li 
I'oiitontt n Miicio row of aomrwh'tt <i<ia>)ranKii1ar relU (r) nhich rontnin fiiral oil (o) an>l 
• m^U nloiinme iTTniii* (/i). n K>cr »f roIHtnral eelN {ft •hirh tocthor mih the 
nnmiUr eell< (r> c'linjiri'M' the en<hr*j» rin, nutirjo eelU <c"»l nith thm »all«. fup>l oil (o) 
aii'l nlriir'ioe (»1 nurfire Mew of the |ialL<>vle Ia)rr <aa »een in the {■'iwilrr) ehnwmc 
ll.e l«"«krr rrlN ('O the taller of which a|>I>car tlwkrr mn*l,ci\e ri*e to a ahadni network 
rewmhhnj lirci' rclN (n) (•hulow efTeeti. I). eurfare Mew of the epnlermal eelli (rpt 
OKI I aim lie tmiriHee (tn) which awclN In the water mount. (Draw In r* by U irth.) 
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and the presence of impurities. Add a drop of silver nitrate to a drop of the 
thiosinamine solution: long needles, mostly ' ’ ’ " . 

are formed. The latter reaction is quantita 
mustard, the amount of allyl isothioc 3 ’anatc 
amount of silver nitrate used in reaction. 0 


S=C==N— CHr-CH=CHi + NH» 


-Allj li«Qthiocynn^tr + .Ammonia 


S=C— NH-CH.-CH=CH. 

I 

NH. 

Thiosinamine 


S=C-NII— CII,-CII=Cir» + 2 ArNOj + NIIi CN.NII CHr-CH=Ciri + 

I 

NHj 

2NII.no. + AbsS 



Flo. 100 —A mixture of fruits anil seeds picked out from a s j,f|nc'Ota and tho 

Mustard. The mustard is screened out from wheat, particularly (photo hJ 

Dakotas Eleven different weed seeds or fruits arc shown in ‘ I 
Paul D. Carpenter ) ^ ^ 

The presence of smigrin (which has an atom of 

’ ’ 1 ^ . . , • . .t — reactions ivi i . , 

aibffulvalucasanide^^^^^ 

rcc.^mayRne l>e 

0 0 per cent of 

oi Jiiubiaiu tvaicuiaieu as aim isoiuiocyaiiaiuv xy.nck matte'' 

more than 5 per cent of other seeds (see Fig. 160) or other f 
(sec Fig. IGO) nndisuscc^e^tcrIlally 

UsEs AND posE.— Jlustard is an emetic and conaimcnt, 
as a rubefacient and a vesicant. Average dose, ^.ominorcc nia.v 

ADULTEItANTS AND SUBSTITUTES.— TllC black , p,^,„V/l arvcnsis)- 'P’’' 
admixed with the seeds of Wild Mustard or Charlock _ States and the 

plant is verj’ common in the wheat fields of the .p-ritorj’. A 

seeds are almost ahvaj's present in the mustard from tm . The}' 

known as Dakota Mustard consists largely of the seeds o 
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become blood-red on heating with chloral ”T^. 



Fia. 101.— Transverse section of White Mustard «p. epidermis, tc. colIenchjTna, 6. 



rp, polycnnflt cells of the outer epidermis shonini: mueilaKe l.imellic and the reduced 
lumins <liie to snellins of the hsmell*. sr, colicnehynintous cells lieneilh the epidermis. 
b. cloncnleil stone cells (so-called beaher rells). t. psrcnclij-ms rolls l>cneslh the Slone 
rells, nliich are distinmiLsIied from the rorrespondme lijer in n numlier of other seeiU by 
not contninine any picmcnt. P, cells of endosperm conlaininc nleiirnne C tis«ue of colj - 
le<lon rtmtnininit nieurone itrnins and oil (After Moeller ) 

Of the seeds of other Crwa/rrjr, uhicli somewhat rrsemhio hlnck niii>-fnrd, 
' " ■ ' ' ’ * ' Ti e, ‘a istird (/frflvtro f/cs- 

■ ■ ■ ColtaMX-tl (Jirns^irn 

*• • lil.ick color: Torcip 

■ hut Ic'-s nrrid, nnd 

White Muatard, or SinapU Alb* (I*. S. I*. IS.TI to in2U) ri>iisi«f« of the drietl 
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S secds are supplies come from California, Holland and Enslaml 

yetavirbron nS “‘"“Ily yellon („ 

curved ^ “ "‘i!:'! sud 2 crooves on one 

lou 1 ? structure and powder are described in Fifnires 161 and 

ceils and the nhsen ^J]Pju ^^sek mustard being the absence of pigment 

ha^hL “ of *110 “shadow effect,” the beaker cells being of equal 

mustarcl contains 20 to 25 per cent of fixed oil, mucilage, the ferment 
, “ Blucosrfe smalbiii which upon hydrolysis yields acrinyl isothio- 

isothiocy^iiatr^^^^ tasting but almost odorless oil miicli less volatile than allyl 

CH,— SON 


CjoHtiOuNaSj 4- HiO 


+ CijriiOsN.nsOi + caii-o. 


Vluto mustard oxhibits tlic same therapeutic action as black miisfanl lij 
condiments it is customao’ to mix so»neof thc^'hiteinu''taTil 
ltd tno iilack mustard, it b<»inf» vnnnosed that the excess of tlie ferment m 
white mustard will chanpc ' ' 

volatile oil of mustard. It 
product is due to tlie pun 
mustaid 

A mimhpr of yellow or light brown cruciferous ^ecd.s have been imiwrtMl fls 
Kibstifutov for white mustard, notablv Indian Colra (B. ccmpeslris var. sM), 
Cnlnese Colza (B. cfunmais); Japanese Mustard (B cernun) and Indian Ton 
fflancn) (see Fig 168). , , 

Mustard Flour consists of the embrv'onic tissue of either or both black and 
white mustard, and may or may not contain fixed oil. It is usualb’ 
uy grinding the cake from which the oil has been pressed. The resultant now cic 
IS then sifted to remove the “hulls" (seed coats), tlms leaving the einbryon 
tissue together With the cell contents (alcurone, the glueosUlcs and 
^oine mustard flours also contain considerable fixed oil. The pnnc'paj f dii ^ 
ants of mustard flour are- (1) Mustard hulls which entcr^the 

flours or starehe*. 

Stic starch 

(3) curcuma W’hich is added to color the product and wnicu may be detcc(<^^^ 
ncid-alcohol test or by its microscopic characteristics (see 
1^) eppsicum, which is added to increase the pungency and which m . 
detected by tjie presence of lipiifled wa\-y-waHed stone cells (see page 5 / 

If presence of 


ciiviiiicuiiy iJiacK imistaru will violu aiiyi \n,Uc 

,‘niMr by the methods outlined a 

mustard conmins «mallnn winch will ^d^’e a red color with Mdlon s re. 

' ■ ’ * — - ’<!■ latter tc4 may be carnt ,j 

water, allowing Sfeml 

FK/. nptrolcum ctticr is hi 


Prepared Mustard, German Mustard. Preach Mustard or 


The petroleum ether is , 
and the residue then tr 
I-; produced, white mu<t..rd . 

Mustard or Mortard Pa<t« ■' 


DROSERACE£. OR SUNDEW FAMILY 


303 


composed of a mixture of the powdered mustards or mustard flour %\-ith salt, 
vinegar, and ^ith or without spices or other condiments which do not simulate 
the color of yellow ground mustard. Calculated free from iiater, fat, and salt, 
it contains not more than 24 per cent of carbohydrates (calculated as starch), 
not more than 12 per cent of crude fiber, not less than 5 G per cent of nitrogen 
derived solely from the materials herein named (U. S Dept. Agric ). 

AUyl Isothiocyanate or Volatile Oil of Mustard (U. S. P. 18S2 to 1947; 
X. F. 1947 to date) is the oil obtained by maceration 'nith water and 
subsequent distillation of the dricfi ripe seed (free from the fixed oil) 
of Brassicanigra (Linne) Koch or of Brassica juneea (Linne) Czerniaew 
or prepared synthetically. 

Volatile oil of mustard is usuallj prepared from the ground cake from 
which the fixed oil has been removal by expression. It is also prepared 
s\ nthetically by the decomposition of all\ 1 iodide with potassium sulfo- 
cyanate in alcoholic solution. The National Formulary requires the 
label to state whether the oil is prepared synthetically or distilled from 
either of the above-mentioned plants. 

De&cription —A colorless or pale yellow, strongly refractive liquid baling 
■ ■ ' ’ ’ ~ (xcrcised in 

-■d (Consult the 

. • , per cent of ally! 

isothiocjanate. 

Uses and Dose —Volatile oil of mustard is generally u‘-ed externally as a 
rubefacient or \e«icant Internally it is a ga«;tro*mtestin3l irritant. Aierngc 
(love, 0 008 cc 

.. Tf.-,.. j.-u T> *$20 to 1803) IS the fresh root of 

«inignn and mjrovin and, after 
• cent of a volatile oil containing 
Irug m place of nuislard, and is 

cxtcn«ixely used ai a condiment 

DKOSKIIACK/K, OR SUNDEW IvUllLY 

This is a small family of biennial or |>ercnnial herbs including the 
Venus' An - trap. The txpical genus of the family. Dro^era, possesses 
peculiarly stalked glands known as glandular tentacles, which secrete a 
sticky material by w liicii insects arc trapped and then secrete a digestive 
juice which destroys the insect caught within the rolkxl up le.if The 
dissolved proteins are absorbed by the plant as fotxl 

Drosera, or Sundew (\ F 1016 to 1910) is theentire plant <if I)ro’!rrn rolundi- 
John, frequently mixcHl with tlic clo>.eh' allied vpoeies D nH! 7 /irri .siul /) longi- 
John, or at times wliolly rcplaec<l by tlic-e The dnic i-* nmre or le-s crumpled 
ancl matte<l; the le.ives arc iietiol.-ite, niostlr Iw'al, 7 to l.l mm m ihamefer, 
fttmiptly uarrowe<l iwto the jwlwWs and eoxered with inunerous junWi-h rotl 
ghiuhihr tcn.acles. al>oiit 4 inm in length 

The drug contains a grecni-h brown resin, ha>^ng a rhght o<lor and a very 
acrid ta-sfe; an enzyme eajwblc of conxerting albumin into i)ejitone; alsr* citric 
acid ftiul prob.'ihly imhc acifl Total ash nlxait 4.23 J>er etnt; .neid-insoluhle 
a«h almut 0.7."i jier cent. 

Drn^ra is U'e<l ns a jiectoral. It has had some reputation as a remetly for 
wlioopmg aiticli. .\xernce dose, 4 gin. 
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SAXIFIiAGACE/1-:, OR SAXIFRAGE FA^AIILY 

These are mostly perennial herbs, seldom annual plants or shrubs 
The family is represented hy about 70 genera an<l 000 species which are 
mostly indigenous to the North Tcinpenite zone. The fruit are especially 
characterized by having a small einbi^’o cmheddctl in a large endosperm. 
The trachea) always possess scalariform perforations and the walls 
adjoining the parenchyma arc usually marked by simple pores. 

Hydrangea, or Seven Barks (X- F. 1916 to 1920) consists of the dried rhizome 
and roots of Uydrangen arborcsccns. The plant is a beautiful shrub gromng 
wild along the rocky banks of streams throughout the central and southern 
United States. . , 

The rhizome is cylindrical, usually in pieces 3 to 20_mrn. in diameter; light 
brown to yciio\\ish brown with a pinkish tinge; longitudinally V'Tinkled ami 
marked by a few elliptical Icnticcls, ' ’ ' ’ * i -j- -»— * “s 

or stem-scars, while from the lower 
fracture tough, splintery; internally : 

separable from the distinctly radiate wood. . ... 

Hydrangea has a corky layer consisting of several rows of grayish wa 
tabular cells; a cortex consisting chiefly of starcli-bcanng 


gonai cells wiin prominent simple pores. , 

The powder is very pale orange in color, inodorous, and with a slig ^ 
and acrid taste. It consists mostly of irregular fragments of the ^ood 
mg strongly lignificd trachea), tracheids and medullap' ray cells, s 
30 to 200 microns m length, strongly lignificd; raphidcs numcroiu, . 
microns in length; starch grains mostly simple, ellipsoidal, J 

prominent central cleft, and varying from 2 to 10 microns m 
The dmg contains the glucostdc hydrangin, about 1 nf (he 

in aggregates, soluble in alcoliol and ether, addition of 

il ash, about 

2 gm. 

• ► . ' ' . . . , meandroo^ 

of Heuchera amcncann Linn6. The plant is a low perennial, me hoart 
leaves mostly radical. . f tranwerselvinto 

The rhizome may be up to 30 mm thick and is usually cuv ^ brown 

pieces. It is somewhat compre«scd, knotty and irregular; y_ei to 20 per 

in color, and very' astringent in taste The dried drug contains x It 

cent of tanmn. It is used as an astringent both internally a 
has been largely replaced by tannic acid. 


HAMAMELIDACE.E, OR AVITCHHAZEL FAMHA 

This is a family- consisting mostly of subtropical hairs 

represented by 18 genera and 50 species. The non-glitn 
either stellate or tufteel. Calcium oxalate is e.xcreted |jg very 

of solitary’ crystals or rosette aggregates. Tannin-secretion jjquid- 
characteristic in Hamamelis. Schizogenous resin traced 

ambar occur commonly' at the margin of the pith ana * 


STORAX 


:i{/) 

into the finest branches of the veins of the leaves In roots tlun iirc 
associated with the (Ie\ elopinent of primar> and secondary phloem 

STORAX 

Storax or Liquid Storax is obtained from tlie trunk of LiQuitJm/ihnr 
orienfalis Jliller, known in commerce as levant Storax (U. S. P. 1S3J 
to date), or of Liquidarnbar Styracifiua, Linne, known in commerce as 
American Storax (U. S. P 1920 to date). In the t'. S Pharmacopceia 
from 1831 to 1803 Styrax is ascribed to Ulyrax oficinuk This plant 
does not yield Levant Storax as is pointed out in the U. S. Dispensatorv 
of 1833. 

_ The term Slyrax is from the Arabian dssiirax, meaning a sweet smell- 
ing exudation; lAqiadamhar is from the Latin liquidity, meaning fluid 
and the Arabian fimbar, meaning amber; oru^ntahs means pertaining to 
the Orient and siyracijlua means to flow* storax. L. onrnfalis is a tree 
i^ttaining the height of about 15 meters and grows in Asia Minor. 

slyracnfiiia is a tree attaining a height up to 40 meters and grows in 
^ntbern Xorth America, Central America and northern South America, 
^vant storax is a pathological product, its formation being induced 
hy bruising or puncturing the bark of the tree in early summer, which 
Causes the cambium to pro<luce new wood with balsam-secreting ducts. 

Jn autumn, the bark wliieii is more or less saturated with balsam, is 
peeled off and the balsam rccowred by pressing. Tlic bark is tlien 
boiled in hot water and again prcssc<l. The balsam is poured into casks 
oi" cans and is usually cxportetl via Smyrna. Most of the American 
slorax is produced in Ifomluras where large forests of L. StjjTaciJlua 
ntc found. The balsam exudes into natural pockets between the hark 
iind the wood which may be located by excrescences on the outside of 
the bark. These pockets which contain up to 8 pounds of the liahiim 
?re tappetl with gutters and the balsam led into containers The baKam 
if exported in tin cans, A small quantity is also protluced in the I'niteil 
States. The early Arabian physicians were acquainted with storax and 
•t is mentioned as early as the twelfth century. 

Dusciiipjios Ixjsanl storax is a vi'wwl. Krayr'='b to gTayvA^ laown, iwoit' or 
cpaquc, scirnliquid mass^ depositing on standme a hc-xvipr, dark broan, 
eitX)rp«ino„g stratum American storax is a nearly dear, yellow i^Ii !)rDW n srmi- 
iioronJing hard, op.ique and darker oolonsl Storax is transparent in 
fl'm ia\crs, odor aerocahlc, taste balsamic 

, Stfifax js jn'oiublo in water but almost completely soluble m warin alcohol; 

Sf)iiit,5e ,11 ether. r.arboii di'ulfidc, licnml or acetone but iU'=olu>ile in l*cnzin. 

. Constituests I<cvnnt ptorax consists of alxiut .'W jicr cent of two re«in 


"y not Inrm » , '■ ' 

*t')rcsin cinn.stnntc, 10 to 2(1 }>cr cent; «tyracm or nnnamyl emnamate, .> to 
. ' I • • • _i- •«'''r1css and t.s«trlcssj plicnyl- 

. • ind t.a«fe of st 5 *rax; volatile 

• acid from 2 to j>cr cent; 
pm.sll amoiint.s of several other sniistances I rec cinnamic acid may lie 
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obtained from storax b}* microsiiblimation (see page 484) ith a yield up to 
20 per cent. 

American Storax contains related storcsins and other items found in Levant 
storax. It yields 7 per cent of volatile oil by steam distillation; and contain^ 
about 28 per cent of cinnamic acid, 23 per cent of cinnamem, 35 per cent of 
resin esters and 2 per cent of resin acids. 

Standauds. — Storax loses not more than 20 per cent of its weight ufioii 
drying at 100° C. for two hours, and not more than 5 per cent of residue remains 
after thorough extraction with boiling alcohol. The alcoholic solution upon 
drying yields a yellowish brown residue (not less than 70 per cent of the weignt 
of storax taken) known as Purified Storax (U. S. P. 1831 to 1863). 
storax yields not less than 25 per cent of cinnamic acid, and has an acid value 
of from 50 to 85 for Levant storax and from 38 to 85 for Ameriwn storax s 
saponification value is not less than 160 and not more than 2(W. . 

balsam is boiled with a solution of potassium permanganate and suUuric 
it evolves an odor resembling that of bitter almonds (due to the prese 
cinnamic acid); it forms little or no foam when mixed with an . 

alcohol and shaken with ammonia water, indicating the absence of turp 
and fixed oils. It should be free from rosin and rosin oils „„»;sontic 

Uses and Dose.— S torax is a stimulant, an expectorant and an a i 

^'Sai^“Aci/'5;.n..CH CH.COOH), was 6ret obtained from 
by Dumas in 1834. It is now commercially obtained from Peru b.. 
balsam, storax or cinnamon oil, or b produced synthetically . . • --oHjIv 
I t occurs in white crystals and forms salts with alkalis The acid s rca 
soluble in alcohol and the usual oi^nlc solvents; sodium cinnsni 
soluble in water. ,, , mofUeinsHy 

Cinnamic acid and its salts cause leucocytosis and have v results 

for this purpose; also in tuberculosis of the lungs and skin, ® g pgr gent 

have not been mnrk( “ ’“e^ouily, 10 me- 

alcoholic solution is . «p„Uf.rated "it" 

Aoulterants.-L . • . , I Mfi An entirely 

dirt and inorganic materiab, other gums, t'-./sg gpll a corn- 

factitious storax has been prepared so as to resemble storax 
mon article of commerce. . , , i cxcckn, of the 

Allied Products.— S torax is also obtained from .am/ff develop" 

Indian Archipelago This tree yields a soft, cent of an e*ter 

ing the fragrant odor of stjvol and containing about w p 
of cinnamic acid A brown, solid balsam is abo obtainea ir • ^ - ppr 

has an odor of cinnamon and contains a trace of free ciniia known 

cent of cinnamic acid m the form of an ester. The oil fro 
as Rasamala wood oil, and contains a ketone. 


HAMAMELIS 


(IT. .s 1>. ISbS til imi'I 

dis vimniimi I.iniu'- 


Hamamelis Leaf or Witch Hazel Leaves ( , . 

1910 to date) is the dried leaf of Hamamelis vlrijiniana 

Hamamelis Bark, or Witch Harel Bark (U. S. P- ^ 

the bark and twigs of Hamamelis virginiana. . •• 

. „ the same timt 

Hamamelis is from the Greek hama, meaning 
and melis meaning “a fruit;” virginiana indicates ‘ a height 

found in Virginia. The plant is a shrub or small tree • rip<‘J^' 

of 8 meters. The flowers appear in tlie fall at the (.onecte*^ 

ing fruits from the previous year. The leaves or nr ‘ Virgin'^* 
autumn and carefully dried, commercial supplies coi h 
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t-ii. iri3 — llnmiinoli^ Ix'nf .1. trnnvvrrhp Motion of a mulnb from nlirxit mxl'ilc of tlip 
lonf-bl life, shottinc nn flrc!i-«lnpc<l <vlIatorDl >aMntIar liimdlo situatci war tlie upjx'r or 
\ontn1 ppulerinii ao'I n rtotc «itli a central pith (71 near the renter of tho ►ertion Kp, 
\cnirnl ejintermii, Colt, culleiirlijnin, /’, inli^iie celh. .V. wlcrcnrlijmatouH filjeri*, //, 
irnrliee, L, "iieve, T, pith, fa. calcium oxalate .1 ctilorle-w ti«.»uc D, rlorrnl epiciermn. 
H, trnn<\ cr«e iiectiori of a thin tne'olome ntrami of loaM>la«le Kp. tcntral epi'lermu. Coll. 
mllciirlnma 1‘. pali'i'lo ll«•‘ 1 )e St, rtone cell* PS, parcncliyriia sheath A’, Ioov> me*o- 
plijll tran«\er«e »ecti<i[i of Icaf-hlaile Ep, \enirai eri«lcrmi<. />, ilor'al epnlermiH. 
''C c<i!oth>'« stone cell* (a 1*0 calle«l iiiiolilaat*). A" loo^ nje«riph> 11, in ficurci a and 6 the 
pah'Tle «ntl pneumatic iiviie are shown with thicV-walle<l atone rell«, hrancheit in n, 
P* nctrntmc cpnlrinii' in ^ in e one end of a wlercid la entenni: an epnierrnal cell, anil in 
il li stiown a »urf.in> \ lew of the epidcrmi* with the end of a sioiie evil 1) K-iinl i-ortion 
of n l•l•ran^he•l hair from the <lar« il epi«!ertni« of leaf, slmwinc 'cry thin rm«— walU in the 
hranchc' K, surface Me« of <hir»al et>i‘hnnis of leaf-Wvle. showinc the stomata (.*?) 
and oil Rtolnilen {(>) F, tranaierMi sect am of a midnh from near the summit of the leaf- 
blado. letter* a.a A. CAltcr Holm.) 
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Tennessee and South Carolina. The decoction or infusion of ^itch- 
hazel leaves has been in common use from the days of the American 
Indian, whose use of the plant led the early settlers to its eraplo.N'ment. 

Description and Structure.— Leaves and bark- sec Figures 163 and 164 
and the National Formulary. 


K 






M 

w- 



B. tangential section of 
bast fibers (F) 


j vertion of twig eoln*’® 

ely l■P"■ 
trafhcff 

twig shosiing stone cells (NO. crystal iii«-‘-' ' 


Powder.— T he powdered, recently dned Ipavei! are . /dit-lit odor and a 
aRins thi.s powder is yellowish brown to light nnndered hark ’ f 

astringent, slightly aromatic and bitter taste. In liimifiod; 
mas<5es of brownish or yellowish cork cells, some o pJ lignified h. 

parenchyma cells with tannin or small starch J cl with sHt-hkf 

tracheai with bordered pores; strongly hgnified wo • pf calcium ’ 
' ' ■ 

1 length- 


■ ■ • acid and a 

hamamehtannin which appears to be derived otalate. 

augar; a volatile oil; a bitter principle; gallic acid an 
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melin is an evaporated alcoholic extract of either the leaves or bark, that of the 
former being greenish black and more permanent. 

Uses and Dose. — Both leaves and bark are astringent and hemostatic 
Average dose, 2 gm 

Hamamelis Water or Distilled Extract of Witch Hazel (\. 1888 to 

1905, 192G to date, U. S. P. 1905 to 1926) is prepared as foJJoH’s; 

Macerate a weighed amount of the recently cut and partially dried 
dormant tuigs of Hamamelis virginiana for about twenty-four hours 
m about twice their weight of water, then distil until not more than 
850 cc. of distillate is obtained for each 1000 gm. of tlie twigs taken; 
add 150 cc. of alcohol to each 850 cc. of distillate, mix thoroughly. 


TT-_ K. .1 j _-t— 1 — I character- 
istic ■■ or slightly 

acid • isopropyl 


alcohol 

Constituents —Upon evaporation Hamamelis Water yields not more than 
0 025 per cent of dry residue. Alcohol content from 14 to 15 per cent by volume, 
of CjHkOH. The identity of the aromatic volatile principle present is not 
‘ * * h hazel bark; it may be formed 

y by rubbing or fomentation 


GLYCOSIDES 

Gl.vco?ides are compounds which upon hydrolysis ^■ield one or more 
sugars among the products of hydroly sis. The most frt'qiicntly occurring 
sugar is |8-glucose although rhamnose and other sugars are occasioimll.t 
found as components of glycosides. Chemically the gl.\ eosidcs are acetals 
in s\liich the hydroxyl of the sugar is condensetl nitli an liydroxyl group 
of tlie non-sugar component and the secondary liydroxyl is condenseil 
nitliin the sugar molecule itself to form an oxide ring. More simply 
they may be considered as sugar ethers. The non-sugar component is 
knonn as the aghjcoti Using the chemical nature of the aglycon group 
as a basis of systematization the following classification of the more 
cominon glywisidcs may he dcvjswl: 

1. Phenol Group. -The nglycon Ki^iJ” of manv of the iiaturaUv neciirnng 


/iirtn found in the root hark of \arious rosacroiis plants are pheinil cl.\ro'ide«. 


Slier O y'VU-' 

O " 




o 

[ V cn, rtir<^\>n 

> \ / 

o- c.ni.o. 

Itikiflililll 
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Haplisiti (pngo 3dS) from Ilapti'siA and irirlin (page 175) from Iris species are 
nuditioiml oxninjilos of phenol plyco^Hles. 

2. Alcohol Group.— .SVfcm who'-e hydrolysis into s^aligcnin is illustrated on 
paj:c 202 nn .alcohol glycoside. AUhoticli wiliccnin lias a phenolic hydrow 


Cll:CII CtlrOll 


0. 


CUrClI.CIhOII 


-C.HuO. 
Conir< rin 


+ caii-o. 


OH 

Conif^O I •tcohot 


Conifcryl alcohol (pafro 188) when oxldizcxl with KiCnO; yields vamlbn. 

y. Aldehyde Group. -.8o/inij7n« occiiiriiiK in diVofor, consists of glucose 

combined with ?n-hydro\yiK'nzaldeliydo, thus representing a n 


+ 

that may be classified in tins group. 

4. Acid Glycosides. ’ * 

uiKin liydroly.sis yiohl 

acid). The sugar group'* usually ' 
isolated fror ' . . • . 

(laulHtcnn, altliougli its aglyeon is an C'-ter of •‘^‘iUcyiic acici, ^ 
a** an acid glycoMtlc. (Jaultherin is foun<l m sweet birch and winterg 
sugar present is pnmevorose 


2 classifiodin this group. . , •u.ni.irh 

lycosides. -Jalap, I|)oincca and 5 canimony contain • i,,.-,],. 

Ij^is yiohi rcMn acids (coin'olvuhnic aci<l, jalanmolic P 
me sugar group** usually consist of rare sugars, (hfucosc imn r 
[ from mlajnn and d-l«orhamnosc, a methyl i)cntosc 
nn, although its aglyeon is an C'-tor of The 


0 

0 

C-O CJI, 

^0— Clli 

/N-o faiiiin 

/you 

u 

u 

CiauIlfiPiin 



4- CilTrO, 


5. The Oxy-Coumarin Group. Although couniarin (paged -)■ 
tribiited in plants, glyct>si(Jes roiitaining coumarin as such j^gdiciaal 

its hydroxy denvatnes, however, are 1 ' " ucture 

importance but .a few occur in certain ■ 

of coumarin mav be illustrated as foLv • ■ 

gl3’cosidc.s 


H4 

I 

5 C 

3 
CIl 

C=0 

8 o t...Jr.aKslS 

Skimmin occurs in Japanese Star-anise 
7-hj’droxy-coumarin or umbelliferone (pa 
of the horse-chestnut tree yields a^sculetin, 
ysis. Daphnin found in Mezereum and ii 
T.S-dihj’droxy-coumarm. Fraxin found i 
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''"'''•'’m, found in Bella* 
outnarin. lAmdiin. 



cjr.iO. o 



If 


c 

CH, 0 / CH 
t',n«iO,— 0 o 


Djphnin >riv)n 

<Uffi7a^in from Mdilolm oUissimn sup|K)«cdh' yields couinarin itself, 
fitriictiire is assumed to be as follows: 


It5 


II 

f 


c 

/^/\ 



\/ 


C'.lli.o* 


follouiiic types- 

.1 The Anthraquinanr^, vijcli as alizann, from madder root. 

}l The Flntvnea or Xanihonea. -Most of the jellow pigments found in 
plnoLs are fJ.isones swell as chrynn (o,7-ddiydrovy*flavoiio) from 
[loplnr bud. npigcnin (5,7,-l -lrilivdroty-fl.nvone) from celery and 
jmrslev, fuholin b‘>.7,-'r,4MetraliydroT\**fi.avone) from Jicteda luleola 
and firnt^la litielonn and qucrcrlin f3,5,7,.3',4'*j>entaliydroxy./Ia^oiie) 
from Qiirrei/f litirionii*, the hoiM^lie-tmit, hop-, etc. 


o on 
no,'" ' 

jv . O -C.H1.O, 
ini < 




no . 

i 


o _on 

'Y'.'O" 

o c.n..o. 


Oll.iO, 
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C. The Anlhocyanins and Anthoxanthins, which include most of the red, 
blue and violet pigments found in plants. Belonging to this group 
are cyanin, the blue pigment in the petals of Centouria cyanm, idain 
from cranberries, pelargonin from asters, dahlias and geraniums, 
peonin from peonies, oentn from blue grapes, myriillinhom the whortle- 
berry, delphtnin from delphiniums, and so on. 

6. The Anthraquinone Group. — Closely related to Group A above are a num- 
ber of glycosides occurring in such drugs as rhubarb, senna, frangula, cascara 
sagrada, aloe, rl ■ ’ ‘ 

are usually di-, ’ 

416 and 418). 

quinone) is a typical example. 

HO 0 OH 


CHj 
O 



These compounds give the Borntrager reaction 159) and , ,• 

not account for the laxative action of these drugs. They arc closelj r . 
some of the red and yello\ 
for example, found in the 

cules of glucose combined „ „ . ■ 

The aglycon of tins glycoside is alizarin and was one oi the hrst ftn 
to be synthesized. . , ... acids 

7. The Cyanophore Group.— Several glycosides yielding hj dr 
as one of the 
They are sor 
not actually 

I e* 


d-mandelonitnle as the aglycon; prvlaurasin from 
racemic mandelonitrile as the aglycon and samhunxgnn irom 
basing 1-mandelonitrile as its aglycon. , nl-ints contain 

8. The Thiocyanate Group.— The seeds of several c/^njirous 


glycosides, the aglycon 
enzyme "myrosin” thej 


L\"‘'X'nhydfc.edbyl 
imong these gb 

rom white mustard 

ted in the higher 

,s inwatCTW >'C'‘ 
them 


blooded animals, many having been used a 

jneld an aglycon known as a “sapogenin.” ^ timv nia> ^ . n 

lizablc compounds upon acctylization bj' which means , <^^potoxin«. 
and studiwl The more poisonous saponins are ‘_«rtant 

Quill.ija, Senega and Sarsap.anlla arc among the , lup Californm 
taining saponin-! and plants such as may be represcntcci 
pl.ant (Chforoffahm pomendianum) which yields ainolonin, 
used extensively for industrial purposes. 
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Sar&ar>0Cfnin 


10. The Cardiac Glycosides.— Tlie members of Hus group are characterized 
by their highly specific action on cardiac and arterial mu«oIe, increasing tone, 
Mcitabjhty and contractility. The group includes digihxtn and digtlahn from 
Digitalis, tlio lanaioatdcs from Diffitahs lanala, strophanthin and tyunhain from 
Slrophanthvs species, the sallarens from Squill, cymarm from Apocynum, 
coniallotozin fiom Convallana and glycosides from Adonis The oglycons of 
“ " ’*■ ’ ’ r. . .. I .. .• During the pa«t fe^' 

«iderablc study and mucii ha« 
Stereochemical configuration 
he«c compound^ 


C CTI. 

nc' c-=o 


CH, 

/\ 1 A, 
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\/ c c-o 
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CH, 
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A /i I 


CHi 
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\/ 


n\ / 

0 


0-C.HiiO. 

Oditm 


The ten proups of glycosides discussed above illustrate the wide distribution 
of this class of compounds in plants. The classification is, however, by no 
means complete since it is quite possible to find compounds belonging to a 
classes of organic compounds, combined with glucose or other sugars, in 
plant kingdom. _ , 

Some glycosides contain more than one saccharide group, - 
tn«acchandes. Upon proper conditions of hydrolysis, one or more ° j “ 
charido groups can be removed from such compounds, resulting ^ 
of simpler structure (sec amygdalln below). The most common sup ,P “ . 
is d-glucose although the presence of other sugars such as J, ’..j, 
pO‘««ible Occasionally rare sugars are found as components of glyco. i 
as digitoNose, digitalose and cymarose. , rom* 

All natural giyco«ides are hydrolyzed into a sugar and e4«e 

pound by boiling with mineral acids, although they vary „lvMi<ilde b 
with which this hydrolysis is brouglit alwut. In most hut in 

easily hydrolyzed by an enzy'me which occurs in the same *iiA’tk«uo#, 

different cells than those which contain the glyco«idc. , „ -f flic ceUs. 

the germination process, r.orl»«>r»« ether nhvsiological actmtie. ^ 
result in bringing the enz 
of the latter takes place. 

found m plants, many of ■ . . 

enzvme.s, namely emulsii , urosiui.j ■ 

seeds, each hydrolyze a considerable number of glycoside®. g rhatnna'C 
are derivatives of rhainiiose require a special enzyme, know . 
their hydrolysis , , -p-iiv actiit* «>"* 

Drugs containing glyco<«ides which liberate the P.‘‘-'f|” ‘gf^te .“ire 
stituent only upon liydrolysis, and do not contain it in the 
times known as “Iloactionar>’ Drugs.” 


nosArE.!?, on hose eamuv 

This is ■ . • ■ 

of form. ’■■■•’.• ■« 

logical characteristics. The flowers arc regular and wi ritlit-r 
stamens. In tlie woody species the pcricycle .sclert’a* 

isolated groups of bast fibers, or of a complete and 
cliyinatous ring. . or ro'Cttr 

Calcium oxalate occurs in the form of solitary ^ j,ot prr-ent. 
aggregates, and, with the exception of Quilhja, f,** ^‘“?Yj,{ecnou> 

The secretion cells contain cither tannin or inuedage. p.irea- 

lage canals have been found only in Neiirada. " y ,„ai,y of 

cliyma cells of the cortex and woo<l is cliaractcri'ti 
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species of Prnmis. The gum exudes spontaneously through rifts or 
channels m the bark as the result of the pressure of the gum, and col- 
lects upon the outer surface in the form of irregular tears. Both glandular 
and non-glandular liairs are very common to the epidermal tissues of 
the plants of this family. 

Ihe occurrence of cyanophore glucosides in this family is noteworthy. 


The Cyanophore Glucosides 

Several glucosides which yield hydrocj'anic acid as one of the products of 
ineir Hydrolysis are found to occur in plants Perliaps the most w idely distributed 
01 tnese is amygdalin. (It will also be noted that another of the products of the 
f u u *1 IS bcnzaldehyde, and amygdahn maj' also be classified in the group 
o aldehyde glucosides.) Amygdalm is found in large quantities in bitter almonds 
and m the kernels of apricots, cherries, peaches and plums, in the seeds of annles. 
and practically all seeds of the Ro^eex 

Amygdalm contains two monosaccharide sugar groups, that is, for each 
While th ^^ysdalin, 2 molecules of glucose are formed in tlie hydrolysis. 

particulai ’ 

charide si 
is therofo 
dalin take 

1. Most hydroljting agents break the molecule so as to liberate one 
molecule of glucose and one of mandelonitrile glucoside. 

.. ^ ihe noNt step the second molecule of glucose is liberated \\ ith the forma- 
5” henzaldehyde-cyanhydrm known as mandelonitrile. 

I 1 mandelonitrile then breaks down with the formation of benzaldelndo 
nnd hydrocyanic acid 


ocaiioOiOCiiiuO. 

/\ 



/ • 


/ 

+ ir-o 



II 

\ < - o + EirN 


.MaiuKIiiiiUnli IWnial.Irlnitp 

The enzyme emulsin as o!itaine<l from almond kernel- con-i-ls of a iiiKture 
0 two enzvnies, aiiiygdal.s-e which eau^es the fir«t step in the hjdroly-is and 
pruna«e winch caii'cs the ^econJ step Ile-ides amygilalm, mandelonitrile 
Kliieo-ulw are found occurrinc in Nature Tliree such ha\e liecn i-oinfed, i. r , 
1- •^hico-ide, /•mniidelonitnie gliico-ide and the rar»‘mie d-f- 


' injihore gIuro«ides by mlcroehemical reeetloni 

their IndrolysH to liydnK-yanic acid Three 
'■"j * reactions mieht l>e mentioned as follows 

I. 1 l.arc a fairly thick section of the drug in .* per cent alcoholic iKila-h for 
n >'»ut a inintiie Tmri-fer it to an aqueous solution ront.sininir 2.'i per rent 
errniis sulfate and 1 per cent feme chloride and keep at CO* to 70® C. for almut 
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ten minutes. Tiansfer to 20 jwr cent liydiochlorie acid. The presence of hydro- 


3. The reaction with sodium picrate pajMJr (GiuKnnrd Ileaction) is carried out 


trapping it with a cork! Set aside in a warm place. As soon as hydrocyanic aciu 
IS liberated the sodium picrate paper will turn from yellow to brick red or maroon 
due to the fonnatlon of sodium isopurpuratc. o ♦ 

Cyanophore Rlucosirics may also be detected in drugs as follows; 
pieces of filter paper in a freshly made solution of guaiac resm in aosow 

alcohol ami a' ' • .■ J.i,....* 

tion of copper 
the drug. If . 


ALMOND 


Sweet 
1910) con.sist 


Almond (U. S. P, 1820 to 1920) and Bitter Almond (U. S. P- J® *° 
mist of theriposcedof AmypdofMSfommtmisI-inii^r « 1^2 

recQpnizecl m the U. S. PharinacoiKria as A. communis Lmne, Iw _ 
and 1020 to 1947; as A communis h. var. dulcis 3)C. Pr«nu» 

J842 to J910; as Prunt/s anv/gdalvs dulcis DC., 1910 to 19-0, an 
amygdalus Tlatsch, 1947 to date. 



(After Focko ) 

nimnfiTifl tree; communis . 

Amygdalus is from the Greek amygdolos, meaning and 

Latin meaning common ; antara and dulcis are Latin mea r 

respectively. . cultivated ano 

The tiee is native to Asia Minor, Persia and nrescncc of amyp* 

naturalized in all tropical and warm-tempored regions i from sweet almon^- 
dalin in the bitter almond and the bitter taste, Italy, southern 

Commercial products are obtained mostly from Sicily, so more o 

Franco, northern Africa and California In commerce > 

ri . . • - pre.«cnt rajniond, 

"their fived ml, 

IJ of importance m 
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&<J as a food, but bitter alinnnds arc not smt- 
thc bitter almond were know n to be iroi'^onou-' 


^uu m uie luurLeenui century the almond was nn important item of 
Venetian trade. 

Description.— Anatropous, ovate or oblons-lanceolate, flattened, more 
rnarjsin, 20 to 30 mm in length, the bitter almond smaller tlian 
^ membranaceous, 

fracture short, without reserve 
conical, 2 to 3 mm m length, 
I'oiyieuons piano-eon vet, plumule 1 mm. m length, odorles', except on treat- 
ment of the bitter almond with water, when odor of hydrocyanic acid is emitted 
seeds have been kept for tome time, the odor is of benzaldehyde, t.avtp 
of the bitter almond, bitter; of the sweet almond, bland and sw eet 



Flo. UiCi — .\Imonil Meal o, stone cclU of tUo emtor cpnlcTini-. K. brri« ii li> i>»»dprnjal 
rcll-*, «p, spiral trOt-heaj of the eoat. <p. celh nt inner epniemu' wlnr-h rontsin a 
nrowni*ii content that h not ■■lionji here fi. celSi of the c^nl<>^I>^rnl coiitmninj: iiumeron* 
•■mall alcuroiie prami; Ca, ejnclcrmal celU of f inroncli>nia of the critj lc<lons 

eonlMhiiiE alenronc Rrain^ and oil ( Vftcr Moeller 1 

ftTRucTuiiE.— In both hitter almond and hweet almond the outer epidermal 
layer of the seed coat i« composctl of charaeten-tic, rectangular, somewhat 
roundcil etonc cells (see I'lg Jf>7) The cells of the ombryo contain numerous 
1 jrrains, from i> to lo injcmr>.« in dwoieter, and roii‘«i'ting of cry-talloid-, 
Kioooids and calcium ox.sbte 

Almond Meal is prciKirod by grinding Almond Cake, the rc'ichie left in the 
pres-s after removing the fixerl oil U isycllowi-h while in color and emitams 
numerous fragments of jwircnrliyma, containing srncie ml glohulev and aleurone 
grams; al>j> occasional fragmenV of scotl coat I'ew or no starch grams arc 
present. The almom! jne.aJ iisciJ ns n cosmetic is jx-rfuincd ts.j>cciallv w ith orris 
root. A spurious almond meal consists of wheat middlings to winch powderwl 
roap and piirfume are addwl 

^.YOVstiti i.vrs Bitter almniid contains fiarsl od. 4o j>er cent jiroteiiis, 
-) to lU) jicr cent , a chicovide, am>g»Uhn, 1 to 3 per cent, and a lennont, cmubin. 
which in the presence of water acts upon aiiijgddin, deemniMums it into .a 
Milatde oil (l>cntaldeh\de anil lisdroeyatiic acid) bi addition to the protein 
enmuui, there is another casojn-i'ke jMotein /uvsent. ninaiiditi. Both of tlu-se 


Sweet almonds are extensively u®! 
ablejor this puriw^e. The seeds of 
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almond contains no amygdalin, hence does not produce the volatile oil. Tlic 
yield of fixed oil is usually greater than that from bitter almond. 

Amygdalin, or a similar principle is found in the young shoots and flower- 
buds, as well as the seeds of almond, apricot, peach, plum, cheiry and cherrj' 
laurel. It is separated from bitter almond and occurs commercially as nhitc, 
slightly bitter crystals, readily soluble in water and in boiling alcohol, insoluMc 
in ether and but slightly soluble in cold alcohol. It has had some use in medicine 
in place of hydrocyanic acid. 




Sttcct almond is a nutrient and a demulcent- , ^ f(^], Imt 

as a sedative; it is al«o a demulcent. Sweet almonds ‘ (jip oll^- 

bitter almonds arc jmisonous and arc u«c<l only for Uie r ^ 

. * ■ ■ ■ ■ " ‘ /l.m and 

■ ■ ■ ? '^lore or Icv« roriicnl- 

olongaicii, wmie uuisem peacii aiehoinc***'"'- •“*“ ’'l*^*^,*t*l*_ ro.il*, cord'd* 
For the distincui«hinc charactcnstics of the«o and m _ 

Ficure 107. a iv ^ F 1820 to 

Expressed Almond Oil or Oil o£ Sweet Almond (i • ‘ 
the fixed oil nbtaino<l from the kernels of i-aricties to a 
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Description, Constants aito Tests. -Consult the U S PharraacopcEia. 

The oil should be free from peach kernel oil, apricot kernel oil. sesame oi], 
cottonseed oil, olive oil, lard oil, paraffin oil and other fixed oils 

Uses.— Expressed Oil of Almond is an emollient, a demulcent and a nutrient 

Persic Oil, Apricot Kernel oa, or Peach Kernel Ori (U. S. P. 1938 to 
date) is the oi! expressed from the kernels of varieties of Primus Armen- 
men Linno or from the kernels of varieties of Primus Persica Sieb et 
Zucc. 

Persic Oil is prepared in the same manner as expressed almond oil. 
Its characteristics closely rosemhle those of expressed almond oil and 
it is used for the same purposes as tliis oil 

Bitter Almond Oil (U. S. P. 185! to 1947. X. P. 1947 to date) is the 
^oktUe oil obtained from tlie dried ripe kernels (deprived of fixed oil) 
of Amygdalus communis Linne. or from other kernels containing amyfj- 
diilin, by maceration with water and subsequent distillation with steam. 

Description and Tests of Identity and Puiuty.— See the National Formu* 
Ian*. 

Standards.— Oil of Bitter Almond contains not less than SO per cent of 
benzaldehyde and not less than 2 per cent and not more than 4 per cent of 
hydrogen cyanide. Oil m which ciystals have formed must not be dispensed. 
SiifU i.rtrc+»i, and arc formed by the oxidation of the 

a sedative and is so used m cough remedies, 
be used or sold for fla\ onng foods, because 
of the presence of hydrocyanic acid. Av^^age dose, 0 03 ec. 

Benzaldehyde (U. S. P. 1905 to 193(i; N. F. 193G to date) contains 
hot less than 9S per cent of C«HsClIO. It is prepared from bitter almond 
oil or from chlorinated toluene. 

Description, Constants and Tf&i.'*.- See the N-itional Fonnulao’- Benral- 
dehyde must be free from hydroc>-anic acid, chlorinated compounds and nitro- 
iienzciie 

UsFs AND Dose.— Benz-aldehyde is as an antispavinodic and an anes- 

tlictic; commercially, as a flavorihR m foods, phannnceuticals and porfiiincry. 
Average dose, 0.03 cc. 

Diluted Hydrocyanic Acid oi Pxuaaic Acid (U S P 1820 to 1920, N. F. 

irrx. 

• nnnd oil It is mi^ciblo vvitii 

, tiirning brown, and should 
•ly pojsoniuis cv en by inhala- 
tion. 

Diluted Hydrocyanic Aci<l U an antispasmoilic and •^xlativc, especially in 
‘■pa^inodic couch, al«o it is externally in certain skin divii'c®. Averace 
<io«o, 0.1 cc. 

Mandelic Add or Hacemic MandeUc Acid (U. S. P. 1938 to 1917, 

X. 1*. 1917 to date), when drieil over sulfiirie acid for eighteiTi hours, 
contains not less tlian 99 per cent of nC»lI:Oi. 


alcohol. 
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Mandelic Acid is used as a urinap' antiseptic but is not effective iinle'^ the 
urine is at pH 5.5 or less, hence it is usually fiiven as the ammonium, calcium 
01 sodium salt with ammonium chloride. Dose, 4 gm. 


CHERRY 

Wild Cherry or Wild Black Cherry Bark (U. S. ?. 1820 to date) is the 
stem hark of Primus serotina Ehrhart, collected in autumn and care- 
fully dried. Primus is the classical name of the plum tree; 
means late or backward, referring to the time of flowering and fruiting 
of the species. 

The plant is a tree growing to the lieight of 100 feet or more in the 
eastern United States and Canada, the commercial supplies of the drug 
coming chiefly from Michigiin, Indiana, Virginia and North Carolina. 

Borke, the sloughing dead tissue which is caused by the formation 
of adventitious phellogens occurring in the corte.K or even in phloem 
region, should be removed, a process known as “rossing. There are 
two commercial grades of bark on the market, a thick and a thin sane j, 
the latter being preferred. The bark is collected in autumn, and s on 
be carefully dried and preserved in air-tight containers. , 

Wild cherry Imrk was used by the Indians and no doubt the canj 
settlers learned its use from them. It has long enjoyed popu ar 
in domestic medicine. ^ 

Description, Stoocture and Powder.— See Figure 16S and the U. 
PharmacopcDia .. ^ rom- 

CONSTITUENTS.— nil 

pound formed by of 

isomeric with samL.......... mt, iu..'?* 

Sambucus mgra, and prulaurasin (j/-mandelonitnlo phicosid ), 
of Primus laurocerasus. , i,:.,. ^,.n^^.thvl^^«culptin 

Wild Cherry abo contains a ferment resembling „ combination 

(methyl ether of dihydroxy-coumarm) which probably . -yjjjyto^tcrol; 

as a cry.stalbne glucoside, the solutions giving a blue ' p|(}. ipurani'l: 

/-mandehc acid; oleic acid; p-coumaric acid; ash aboat4p{‘J 

dextro'ic, .sugar; tannin, starch and calcium oxakte. _ t iivdrocvaoir ndn 
cent, acid-msoluble ash, about 0.15 per cent. The yielc bark) 

vanes from 0.23 to 0.32 per cent (inner bark) to 0 03 per ^ \ when the 

varies even in the bark of the same thickness from the s j,jirb, 

exposure is such that the chloroplastids arc abundant m , ^\i,en the 
the percentage of the f-mandelonitrilc glucoside is hign » nhotosynthe^i* t'l'’ 
exposure is such that the cells do not take on active pari i ycllowi'i' 

percentage of the glucoside is lower. In the in tn .'jO per eent 

brown On keeping the bark for a year it deteriorates n^ptoml. It H at''’ 
Uses and Dose —Wild Cberrj' is used as a sedative a I 


a tonic c 
Adul’ 
siibstitu 
Wild ( 
slightly 
Cherry ‘ 


nilh or 
itic ^ 
csw rch 
W»d 


.. -ntcl 

Cherry Laurel, tlie fresh lea\W of Prvnui InV abeuf O.I ‘’.ulp 

1 distilled, forms Cherry Laurel Water confa „nn(lvne, f^eda 


water and distilled, forms Cherry Laurel Water 
of HCN, and extensively used, especially in Euroi», 
and antispasmodic, as well as a flavoring agent. Averap 



the Kh'coside lauroceiabin, 
n nf the ffl3’co‘!ide, more 
5 much hydrocyanic acid 
• cent) 






-ystals of 
• or ricve 


companion' ceUi and «ievp tulw^. K. cnmhiiim. /-. J^rnnK »>' 
Gathercoal.) 


in Sn't^'I^n “IlM. nccnrd.nc In I’l.ny l^nllnn ,, ™,l to ;nvc ■" ™U,eo. 
/•■ ccr„,m to Kracp liH triimpli oicr Mi l.nd,nt<-< Tin-"-, '"J or i «1 

varieties of tins tree the fniits of which nre eaten frr-h, laimnl or u ns 
inercihonts in prc^crlcs. etc Tlic trees 

the teiniM-ratc r.mo. .\n iiniK, riant csmimemal Kiurre is the fruit l^^It of Michi- 

™'lie four rlirrrv tniit i* IV -plimcal. vloprc-fil. P''''”"'' 

vvitli a rear al llio nimniil ropri-i-ntinf tin- lymaina ot >"• V.' f,; 1 , .T' ‘ ^ 

liare reprorentiiic ll.o imot of altaclinvoit of llip |«alirrl, nri to m mm. lo 
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diameter; externally pale red to dark red, glabrous; odor of the crushed fruit 
characteristically aromatic; taste pleasantly acidulous. 

The pulp of the cherrj’ contains up to 2 per cent of malic acid; up to 1 per 
cent of sucrose; about 9 per cent of invert sugar; 0.2 to 0 4 per cent of pectin; 
and small amounts of citric and tartaric acids. The kernel contains about 
28 per cent of protein; 38 per cent of fixed oil; 0.8 per cent of am 3 'gdalin and 
emulsin. Sour cherries have been used in the preparation of sjTup of clicrrj'. 


Cher^ Juice (N. F. 1942 to date) is the liquid expressed from the 
fresh, ripe fruit of Pnimis Ccrasiis Linn6. 

The cherries are washed, stemmed, but not pitted, and are coarselv 
to break the pits but not mash the kernels; the mixture is preserved with U i f 
cent benzoic acid and alloned to stand at room temperature . 

several days) until the addition to a small portion of the juice of one-na ^ 
volume of alcohol produces a clear solution, which 'i^n 

within thirty minutes. This test indicates that the pectin in the 
dcstroj'ed by enzj'mic action and that the juice or the sjTUp made l , . 

juice can be used in medicinal preparations without causing clouain . . 
the presence of alcohol- The pectin-free juice is pressed out from tn 
and filtered to a clear liquid. , . -4 le*' 

Cherry* juice contains not less than 1 per cent of malic j ip»H 
than 10 per cent of drj’ solids. It is practically free from arsenic an 

Cherry juice is used in the preparation of Cherry Syrup 
to date), whicli serves as a pleasant disguising agent in pliarm» 
mixtures, especially those of an acidulous nature. 


berries 

Raspberry or Red Raspberries (IT. S. P. 1^2 %go$us 

is the fresh ripe fruit of varieties of Rubus tdsus Linne, or O' jja, 

Michaux. The generic nam( nlv ciih.i' 

and strigosus means lean _ ,e Vniit i- 

vated in temperate portior ' ' , ‘ the ra'p 

collected when ripe in early summer and used vhile ire-ti i 
berrj' juice, its only pharmaceutical preparation. . ^ cnnimhat cone- 

Red RaspbeiTA' is a red aggregate fruit, vpre peparafed from 

shaped, hollon or witli a concave depression at the _„i,.ot>hs 1 fucculcnt 

the receptacle, and compo'^ed of 20 or more small, yO micronf m 

drupelets; pericarp with numerous, non-glandular hairs P calcium 

length: mesocarn nrr.^sionaI rosettes 

■tic, 


length; mesocarp 
oxalate, the latter 
cndocarp hard an 
fracrant; taste pleasant, sweet, acidulous. 


cent 


Red raspberry fruit contains about 2 per cent of l^listauccs and 

nt of le\’ulose, 0.5 per cent of sucrose, 0 4 per cent o i 

*’ f *.v ...I,...!, it„ rt.cfmet flavor is U«c. 


a small amount of volatile oil to which its distinct flavor u _ 

/V V 104“’ to date) 

Raspberry Juice or Red Raspberry Juice (jN- i ; ‘ jiulits 
liquid expressed from the fresh ripe fruit of vnrie 
Linne or of linbus sirigosus ^licliaux. . -.t n 1 ncr 


Thcf ■ . ■ ■ 

cent of ■ ", I I ... 

l^as lx?cn destroyed by enzymic action and then a clear fenn'"*' 

juice nhen mixctl mth one-half its volume of alcohol j 

which docs not become cloudy within thirtj’ minutes. 
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Red Raspberry juice contains not less Oian 1 5 per cent of citric acid and 
not less than 6 per cent of dry solids. It is practically free from coal tar dyes 
and from arsenic. The color of the juice fades when exposed to light. 

Red Raspberry' juice is use<l in the preparation of Raspberry Syrup 
(U. S. P. 1882 to 1905; N. F. 1916 to date) wliich serves as a pleasant 
disguising agent in pharmaceutical mixtures, especially those of an 
acidulous nature. 

Black Raspberries, the fresh, ripe fruit of varieties of Rubus occidcnlahs 
Linn6 were permitted, in the N. F. J916 to 1926, as a substitute, in nliole or in 
part, for Red Raspberries. 

Blackberries (N. F. 1910 to 1926), the fresh ripe fruit of varieties of Rubus 
mgrohaceus Bailey or nllosus Alton, were u«ed for the preparation of 

Syrup of Blackberry Frmt (N. F 1910 to 1920), which was u«ed for the same 
purjio^es as the Ra-spberry Syrups. 

Blackberries contain, in addition to the acidulous con«titucnt.s, some tannin, 
and the Blackberry Wine made from tliis fruit is valued for its astringency. 

Strawberries, the fruit of cultivated varieties of Fragana cMlansis, F. vesea 
and F. iirpiniowa, contain about the same constituents as red raspberries, and 
li.nAC been u.«cd for the preparation of a pleasant acidulous syrup for pharm.a- 
ccutical use. This synin is not as acidulous as red raspbcrr>’ s^Tup, has ne\cr 
been ofTicial, and is u«cd but little. 

Rubus or Blackberry Bark (US P. l82(Mo 1910, \ F. 1910 to 1930) is the 


faro light brown, coar«ely longitudinally striate; fracture to.uph, fibrous, readily 
•>plitting, odor slight, tn«tc astringent It contains tannin, 10 to 20 per cent, 
gallic and, about 0 4 per cent; a bitter, crj'stallinc ghicoside, \lllos)n, somewhat 
re'cmbling saponin, alioiit 0 8 per cent, starch. Mlcium ox.slatc: total o«h, 
.'ilmut 3 per cent; acid-iri«oluh}en«I>, al>oiit 0 2o |icr cent niiliiis is on astringent 
and a tome 

Prune (U .‘5. P 1820 to 1910, X F 1916 to 19.10) is the fruit of Vrunut 
dornrslirn, a small tree indigenous to sjuillicni ntinijie, and largely cultivated 
in Hiutliern France, Ocrnwiiv , Asw Minor and ('aliforma, hut not found grow- 
ing wild The rijie fruit is partinllv drieil l»j artifici.il means or m the sun. 
The chief Muirco of our supply is ralifonii.'i It is a su|)erior dnipe. fie-liy, cllij)- 
s/Jid.iJ, more or Jess cnmprr^^}, to 4 cm in length, eTfernaJJv hmiim-h 
hhrk, glalirous, wTiiikJcil The ‘arnirnrp is\tI1owis}i hrnwn, fleshy, somewhat 
string^', nn<l with a i-wect and aeidiiloiis tn^te. The endorarp is ellipsoid.nl, 
natfenoil, aliout 2 min in lliickne*^s.exlernalb dark brown, rctiriilale, internallv 
light hrnwn, finiHith, l-Ionilar, J-seriletl, occasumally 2-sr<Hle*l The ts 
aiwiiit 2 cm m length 

Prune eonlnin« from 2.*> to 44 per cent of sugar. on;.nme arid*, ns m.nlic and 
l.'irtane. partly free, alKiiit 2 jkt n’lil, .and alwuit .‘{tl |»i'r eent of water It is a 
laxative and a nutrient, lieing usi:.all\ iiiiHlieirnllv in rornhiimlion with 

other remedies 

Prune Pulp was rirngnizetl seinmfely in the U. S P from to isr ,3 
Fresh Apple Juice t N' F 1910 to 19{i») is the freshiv expresse<| juiee of sound, 
rif*-. sour apples, the fniit rif ruitivatoil xarioth's of rinlii^ .\pple jmee 

iiig amounts of jMftin If i» a Hxntive .and, 

■ ' rrfrigirsnl projierties 

■ ■ {’ • J* |S.j| to ISO}) IS the ripe xssI of f 

rulgnrii, a rJinih indigenous f<» Mwitiiwrsfeni A^ia and rxlensivelv rtdtivnfevl. 
Tlie generic name refers to ('ydonia, nn ancient ritv on the i«land of t'lrte 
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The &cod arc removed from the ripe fruits, the latter to be used for presenes 
and dried. The commercial supplies come chiefly from southern Russia and 
Portugal. 7 " ’ 

l)eing some 
2 to G mm. 
more 
surfa 
coat, 

and 1 ■ • 

The seed contains mucilaj^ 22 per cent, yielding on hydrolysis, 

sulfuric acid, o.xalic ac 1 ’ * 

and the mucilages of o( “ 

creosote water. Upon 

thick, transparent jelly should form. 

Apple and pear seeds arc sometimes substituted. They are . , a 

by being ovoid, flattened, acute and |)o1nted at the base, of a ^ v,-{) 

brown color and not whitish; and liaving a smooth, shiny outer su 

C?clonlumT™cd as a demulcent vehicle for other remedies, especally i. 
skin lotions. It is a frequent con.stitucnt of so-called uavesets. 

ROSE 

Rose, Red Rose, French Rose, or Rosa Gallica V-«»£^inIIecte(I 

X. F. 11)30 to (late) is the <!rio(l petals of Ho-fd gnUicn i 
jiust before tlic expansion of the flowers. 'Ihe generic na . • . ^5 
ancient Latin name for the rose: gnilicd means of ° R rujope 
Gaul,” now France. The plant is n shrul> indigenous to J 

and probalily ^\t■stern Asia, and extensively culti\ at , . L.rQre the 
the world. Tlie petals are obtained from removed; 

e.xpansion of the flower, the lower clawed portion usua . 
they are used fresli or are earefully dried and preser • ^ .^fUca is 
supply of the drug is obtained from southern Count of 

said to have been introduccil into France in 1- 
Champagne on his return from the Crusades. ^ 

Desciuption —Separate or imbricated, bro'vmsl/_J^^^ 


the upper part •rose-colored and deep'" 
more or le.ss rounded, acute or tninca 
tudinal veins, texture velvety; odor 
slightly bitter 

Structure.— S ee Figure 169. 


o lonp* 
. and 


oiituc-ioiit/.— oee rigure luv. rrvstalline fhsninod^j^ 

Constituents.— V olatile oil ill small ^ouiit. M'C^n,^ rliamno'e; 


COiiu* 

liro"?'"!!!,!. Jth 


ferrous or ferric salts. 
0.4 per cent 


■ 

ent and tonic. ^ 

1910, 1930 to 


Rose Oil or Attar of Rose (Lb S. P. 18-12 to j{osa 

volatile oil distilled with steam from the fresh 



IQ lO'J — lioM gidl left' .1, (■iirftro vi?w of tiic \rn(ral or upfirr surface of petal. ■>Tio«- 
polyc'>nal colls, tlin rmliatinK linos indirntinE tlio f»l<ls fcirmo<l hy tlio pijnlla*. //, 
ice ncH of cells on tlio dorsal of loner Kiirface of llic t*'®! with mner projections 
g eomctimes of n T^!m|‘e C. crt>s«.iH*elion from tlie middle of tlie I'ctal. elxminK 


ROSACEA, OR ROSE FAMILY 


Linne, Rosa damascena Miller, Rosa alba Linne and Rosa cenlifoUa 
Linne, and varieties of these species. 

Most of the oil of rose is produced in Bulgaria although a smnll 
quantity is distilled in southern France and in Turkey. The flowere are 
gathered in i\Iay and June and subjccterl to steam distillation in tinnwl 
copper stills. The oil wliich rises to the top of the distillate is pipetteii 
off and the water cither marketed as rose water or used to distil a siil)- 
sequent hatch of petals. About 3000 kilos of petals are requircil to 
produce 1 kilo of oil. The oil is usually marketed in felt-covered con* 
tainers. 

Description. — A colorl(r« or yellow liquid having the characteristic cdor 
and taste of rose. At 25® C. it is a viscous liquid and upon P’f ‘J’" 
changes to a translucent crystalline mass, which may he 'i 

varming. It has a specific gravit}’ from 0.848 to 0.863 at 30 p.; 
rotation is —1 to —4 degrees in a 100 mm. tube at 25 C.; refractive > 
1.457 to 1.463 at 30° C. ^ cnlul 

Constituents.— A colorless .stcaroptene, 15 to 20 per cent, ‘i|„| 

at ordinary temperatures; the .sesquiterpene alcohols geraniol ana 
with smaller quantities of esters of the«e, and other odoroii.s V - 

Uses.- Oil of Rose is a flavoring agent in pliarmaceutical' l 
importance m the perfume industry. 

Stronger Rose Water (Rose Water, U. S. P. 1820 to 1804) | ' 

1820 to date) is a saturated solution of the otloriferous princip 
flowers of Rosa centlfolia Linii6, prepared by (listilhng the ires 
witli water and separating the e.xcess volatile oil from the iLiteil 
portion of the distillate. Its odor h best preserved by . ),v. 

access of fresh air to the container. The 'Water is obtain 
product, the rose oil being the principal product. 

Rosa Centifolia, Pale Rose or Hundred-leaved Rose w/rp/jn hintif 

1831) (U. S. P 1820 to 1905) consists of the petals of / 

collected after the expansion of the flowers and carefully c faninn, a 

Rosse Canins Fructus or Rose Hips are the fresh inu S' pnecifir 
shrub common throughout Europe and the British Is^s ^paninc, 
canina refers to the fancied shape of the fruit of this spe ; '15 (0 20 mii' 

dog” It is sometimes called the ‘‘dog hip.” The3’’areov . and 
in length; extcrnallj' of a red or scarlet color, appendapw 

the summit the 5 calyx-tceth, bej’ond which project t 
the achenes; the pericarp is of a fleshj' texture, becoming orange coio 

after frost, soft and pulpy, the pulp of the sarcocarp " its inner puds^ 
and an agreeable, acidulous taste; the hollow receptacle h • • former. ^ 

numerous, small, hard achenes, which, ns well as the acid, •> F 

covered with unicellular, thick-walled hairs. Rose hips ' ..gtallizahle,*^^.' 
cent; malic acid, 8 per cent; mucilage, 25 per .^rcinildly*'*^''’^^ ' 

30 per cent; abo citrates, inalates and mineral salts, i n 3 • 
refrigerant and diuretic. 

QuiijBAJ A . . p 

• c 1> 1S82 to lOHk 

Quillaja, Soap Tree Bark or Soap Bark (I • Moj'l'’" 

1910 to <latc) is the drietl inner bark of ....rinciikir* .1' 

The niune (^nUInja is derived from the C latlicr ' 

meaning “soap,” because the bark of the jilant 
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water; saponaria refers to the same character. The plant is a large tree 
indigenous to Chile and Peru. 

DEScnimox, Structure and Poavder.— S ee Figure 170 and the National 
Formulary. 

Constituents.— T he drug contains tno amorphous glucosides amounting 
to about 9 per cent, which are closely related to saponin— one soluble in alcohol 
and known as quillajic acid, and the other nearly insoluble in alcohol and 
known as quillajasapotoxm; both yield the corresponding s-spogeniiis upon 
hydroly.sis. Total ash from 5 to 10 per cent, nearly all of which is soluble in 
diluted hydrochloric acid 



I to 170 [’(indorcd Qiiiilaia innkMi . mlciuni ranlati> in 

(m) /riini S') Co 200 microns in Imstli, IkkI filx-ri (/!» nuineroiit. tliic-k-ikallcd, 
stroiiicl} lijniiiicsl, occa>ionslly nilli lintnchiiiK cmlc. (T>'‘C*ii ruritaiiiiiiR c-loncntod 

liri'ms of rnlnuin uxilntc. •Uiiic relli (SO more or !«>''< t]iirV>wnlI(H| nii'l with i-inijilc. 
ohlKjue lion's, sCnrrIi Emins (.S) nearly epi>err>id-il (rom J to 10 niirtoiis in diamttcr. 
p irviicli} mn </') omtainiiiE atarch nn<t ralciiim oTalate. iuetlull'ir> rii> s ( and jinrcn- 
rtn mn (d) with otil walls lie'innE simple jmres 

.''TANDMtns. S<»ap bark (••mt.aiiis not more than fx-r cent of ailhcnng outer 
bark, anil rn»t more than 1 jxt cent of foreign organic iiuattcr, and yields not 
more than 2 (ht cent of acid-inMiltilile ash. 

IVi.s -(Jiitilaj.a is used as an cmiilsirying agiait, partirularh for tars It is 
irnt.ant and expectorant luit liec-anse of its deprcv^int action on the heart and 
n“.pinilion should not lie cnipltnrt! mtcmally. 

Brayera, Cdsso or Koasso (L. S. P. 1803 to 1010, N F. lOlO to IR'IO) is the 
pistillate flowers of Ilagrnin nl"/«finini, a tree indigenous to nortlie.a«tem .\frica 
and ciiltivattsl in .Xto^'inia The entire panicles are eollectisl ■sion after ivillma' 
turn nml dri«vl in the sun. tlie flowers an* *.oinetiin€*s xtrijiixsl from the jnniclw, 
or the imnicles are made into rolls. 

The flowers are ►linwn in Hgtire 171. 
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Tl- n.*:... . 
to f 





ms brapt'Am ^ ■ ^®nft*ludmal aestion thrausti an expanded pixhllaXe flower sliox^ 

the relalmn S 1 '^ ' P''''* W ». malnro floaer xiewed from aboi e and s .o«m« 

linSp S ' „T T <’• "»»'■■■ w‘ Wore the matnrms »t the ftu't tho™ 

ShoS f”*’ "■ P“‘>"ate doner as .een from abo'e /. P;-“ 

(After hrfyer.? ”’ hairs (« and larpe, slieliUr lobed ‘t*®”*' 


nmhVmZ ^ ® I*- >82“ >» >882) « the dncd root of fi«“ 

The X,: /p™™.K in the northern United Stated . , 

mime™f d ’ T* '* i'Ofntnntal, jointed and scale, about 15 cm. l"n j,3 

"iSe mtem^ yellow rootlets It is reddish brotra ex email 

has been iisrA hoed and brittle; inodoroirs; bitter and asfrince 

lias been used as an astrinfcent. Dose I to 4 cm 

Spirea or Rardhack (U. S. P i8^’ to 1A'?2) is the root of Spirca lomcnlo-f> 
f mdiRcnous to^astern Ifnitcd Sts-ifes 

bark ami \n and Kansas The root^ are noody, 

0 5to I Sct “ >n’>n- » ln>s imen used as an astrinfsmt m 
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LEGUMINOS^-; OR PUI5E FAMILY 

This is the second largest family of flowering plants and comprises 
over 500 genera and about 12,000 species. These are widely distributed, 
being most numerous in the tropical and subtropical regions. They 
e\hibit a great range of habit, from creeping annual herbs to climbing 
shrubs, and vary from delicate herbs to veiy tall trees. The plants are 
characterized by alternate, stipulate, usually compound lca\es; papilio- 
naceous or sometimes regular flowers, having monadelphous or dia- 
delpbous stamens and a single free pistil. The fruit is a legume from 
which the family receives its name 

It is divided into subfamilies as follows: 

1. Papilionacex, with irregular, papilionaceous flowers, and calcium 
oxalate in the form of styloides or small ro<l-like crystals, these being 
not infrequently inserted in the tluckcnecl cell walls. Tannin sacs, resin 
canals, lysigenous gum canals and other secretory cavities occur in the 
species of this group. About two-thirds of the Legiiminoffx belong to 
tliis subfamily, which yields important <lrugs and econonuc products 

2. Cxsalpinaccx, in wlucli the corollas are imperfectly or not at all 
papilionaceous. These plants usually contain, in addition to solitary 
crystals, rosette aggregates of esdeium oxalate. 

3. Minumeex, in whicli the flowers arc small and regular; calcium 
oxalate ma.\ occur iu the form of rhomlmhcdrnl crystals or stjloides, 
occasionally being imbedded in the thickened cell wall. Secretion sacs 
in the jdiloeni strands are common. In some species the walls of the 
cells of the pcricycle. the phloem and wocmI undergo a metajuorphosis 
into imieilage. which then exudes and c-ollects in the form of tears upon 
the outside of the bark of the branches. With acacia gum it appears 
that the cell c-ontents of the pith and medullary ray cells is converted 
into the mucilage. Casste Oil, uscsl in pcrfiimerA , is from this subfamily. 

GLYCYRRfflZA 

Glycyrrhiza or Licorice Root (I’.S. V. IS2()t«<latc) isthedrusi rhizome 
ami riKJts df (lli/q/rrhiza ghihra Liniie var. hipicn Hegel ct Herder, 
known in commerce as Spanish I.icoricx*. <»r of (ilycyrrhtzii ghihni I.inne 
\ar. glatuliilijcra Waldstein ct Kitailicl, known in commeri'c as Huvsian 
I.usiricf (F. S. I’. IbiKl to d.itc), or of other varieties of (ilycyrrhiui 
gldhrti I.inne sielding a yellow and sweet w<hk1. (Hycyrrhizu is of (irtvk 
origin and means .swi*et nxit; ghihra means sinootli, and refers to tlie 
fniit of this sjKfies whiili is a siniKith |ki«I In the sj)eeli*s glaiifliiHfrra 
tlie fruit has gland-like swi-lHiigs. 

The jtlant is a |HTeimiaI herl> nttniniiig a height of 1 to 1.7 inelers 
'rile undergnnitid jxirtion of the variety typira (Sji.ini''h lusiriiv) con- 
sists of so\end horizontal, sjimiding rIii/oim“> Inuring Imds and of 
bnmc-biiig rinits which iienetrate the soil to a depth of se\ j-ral feet. In 
the \ nriety ghindtdifrni (Hussiaii latiriet*) the lunlergnmiid pirtion «in- 
sists of a large rhizome which givts off long, thick, fusiform rtwts. 
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Until 1870 Spnin prwhiccci prjjctit*«llj' the entire worlrl’s supply of 
licorice root. Xow most of the coiintrits hordvring the iiortlj side of ifie 
Tvlcfiiterraiieun Sea, a)oii^ with Arahiu, Syria ant) Iran, cultivate tlie 
\'aricty ijipica; wi)t) p)afits of tlic \'aricty ghinduUfcra found on the 
Ijorticf^ of tljc ilhick ami Caspian Seas furnislt most of t)ie liiw/an 
licorice. K.YperhticntaJ lots of licorice nx)t Jmve been prtvjuced hy 
cultivation in California awl Oregon, n'Jiere there are great areas wfll 
;ula{)tc<l to it, yet until inwhanical means .reduces the Iiigh labor ro-'t 
the Ihiitod States will not Infonje a coniiKititor in the prodiiethwi of 
liforit'o. Over 75, ODD, f MM) poiimls of the drug arc importts] ajinnalh, 
Imsidcs 1 .hOO.OOO pounds of the licorice extract. 



i in 'A bui](Up of Spani'Jj I.<CTrice root from U>c 

Um^ersUy of IJJinow. (I'hoto by H- ^ 


o^ the 


rropagafioii of the variety /i/pica is generally hy pf 

riiizome whicJi are p/antcfl in rows about 4 feet ajxir . in 

t)ie t})ird or foiirrii year the rhizome .and roots arc insure 

the autumn and from plants which h.ive not Ijome y 
maximum sweetnes.s of the sap. Tlie washed materbi j 
to six months), packed into bales or cut and Hcorice 

bundles (see Fig. 172). The large thick roots of J n (,f the 

peeled before drying. In southern Italy n consioera evapor®*^’ 
crop is extracted with water, the liquid being clannet 
and tlie resulting extract molded into sticks, etc. 

r’" 172 17^1 

Description, Histologt ano Powoer.— See FiRures i 
U. S. Plmrmacopceia. 
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bitter principle knowi ns Rlycyramarin, >shich occurs principally in the bark 
find licncc is lo>s nhundnnt in the Jluwnii j/corice. 

Stand \ nns.—Glycyri ln 2 a yields not more than 2.0 per cent of acid-insoluble 
ash. 

UsKs AND Dosb.— G lyeyirJiiia is a demulcent, an expectorant and a mild 
laxative. It is cnnsidorahlv u=ed as a. flavoring apent and is frequently used 
to mask tljo taste of streh (Imps ns aloe, anunoniuin clilorido, quinine, etc. 



/TT q p 1820 to 

Glycyrrhiza Extract, Extract of Licorice, or Liconce lu. • • 
date) is a commercial extract prcj)arcd by extracting coars 
licorice root, usually the inferior grades, with ' gpanfsh 

the extract and evaporating it almost or quite to 
licorice is used almost exclusively for preparing this e- rac ■ , ^ ^ 

Glycyrrhiza extract occurs ns » brown jwwdcr or externally 

rolls or in masses. Tlic rolls and masses have a glossy i , ^.[jaraefer- 

aiid a brittle, smooth, conchordal fracture, the ^vater. It con* 

latic Not loss than 75 per cent of the extract is soluble in , 
mins no foreidn starch and vields not more than per niU^ 


tobacco. 


with ammonia, and occurs os c 


Ammoniated Glycyrrhizin (U S. P. 1882 to 192G) is ^ without 
.. ith ammonia, and occurs os dark brown or brownish reo * afeohd A 
but having a verj' sw cot taste. It is freely soluble m }' jjVcyrrhizi.'^ 
aqueous solution supersaturated with an acid or potassiu^n t 

(CJLM In the plant this acid is combined with caiciu u 

glycyrrhizin.^ Glycyrrhizic acid occurs "" •amorphous, j , , 
having a strong bitter-sweet taste and an aci 
m hot wafer forms a jell on cooling. Boiled 
glycyrrhetio acid and glycuronic acid, but no Sv.t,v.. . «iuco?e. 
side. However, glycurome acid is an oxidation produce oi h 
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Wild or American Licorice is the root o^ Glyajrrhiza lepidoln, a perennial 


the root of Onoms spinoso, a perennial herb of Europe, and other species of 
Ononis as w cll ; the locust ( Robinta psetidacacia) of the United States and Canada 
(see paEC 3C0); Caragnna pygmxa of Sibena and northern China, Ilcdysnrum 
americnmim of the northern United States and Canada; Periandra mcdiierranca, 
and P. dulcis of Rrazi! and ParaKua 3 '; and Wild Licorice, Galium circa^sans, 
also the root of the Enclish walnut, Jvglans regia (Fam Jvglnndncex); and 
the rhizninc of Polypodium indgore (Fihces). 

Gums and Mucilages 

A -^hort discussion of pums and mucilages is introduced at this point 
because the t^^o principal items in this class of dnig priKhicts are Tniga- 
canth and Acacia whicli come from this family. 

Gums are translucent, amorphous substances usually produced b.\ 
plants ns n protective after injurj . They, together witli the mucilages, 
pectins and celluloses belong to a class of substances which are con- 
densation products of the pentoses They may he pentosans, having 
the formula (CsHsOAn or hexosans, having the formula (r«HioO,)f.. or 
comluneci pcntosan-hexosatis. The gums, when h\drolyzed, jield large 
projiortions of sugars an<l aKo contain a c-omplex organic acid nucleus, 
by means of which they form salts with calcium, magnesium, etc. Gums 
are precipitated from solution by alcoliol and load subaeetate solution 

An effort has been ma<lc to distinguish between mucilages and gums 
oil the basis that gums rcaihlv dissolve in water and imicilages do not 
dissolve, lint form slimy masses Others have triwl to distinguish 
between tbem on the liasis that gums are ph\ siologieal products and 
inueilngos are pathological products, but this classification lias not been 
\ cry successful. It is interesting lo note that |)eetins. w hich arc closely 
relateil to gums and mucilages, form mjueous colloidal solutions which 
are easily con\erte<I into “jellies;” crllulose is iinaltertHl m water. 

Mucilages arc geiicrall.v sulfuric acid <*sters where the ester groiiji is 
a conijilfx j)olysatvhari<le. Hoth gums ami imicil.iges are generally 
eonsidensl ns tlecomiiosltion prtxliiets of tellulose. 

Gums and imieilages an* closely relatisl ti* the heuueelIulo-.i*s in com- 
position nod function cxcciit that when* the priiicij).d sugars prixhtcisl 
l>\ lirmiirlhdosi''. arc ghu’O'C, mannose and x\lo'C, tliosv jirodiicisl In- 
gums and nnicilagi's arc galaitoseand arabinoM*. tJimis and mucilages 
also isintain various iininic acids. AcacKi and damson guin cniitaiii 
ghicnrouK’ aci<i units and the niueil.igcs from elni bark and liu'ns! 
(s)ntain g.dac turoiiie u< i*l. IVs'tins nit' also ('«iin{M>'eil of iHilvgal.ieturonic 
aciil units and sugars. 'I'lu* inu< il.iges found in si'awnsb (agar, i honcinis) 
miisist of s.dts of nlginic aciil. tin* Litter rontainiug ^/-nianntironic acid 
residues. 
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Gums and mucilages are produced in various ways by the plant which may 
bo noted as follows: 

1. Formed from the middle lamella as in the alga?: 

Agar, 05 per cent gelose. 

Chondrus, 55 to 80 per cent carrageenin. 

Fucus, 22 to 65 per cent mucilage. 

Laminaria, about 50 per cent mucilage. 

2. Formed from the cell wall: 

(ft) Of the seed epidermis: 

Linseed mucilage. 

Quince seed mucilage. 

Psyllium seed mucilage. 

(i) Of the seed endodermis: 

Fenugreek. 

(c) Of cell's in the bark: 


3. 

Squill. 

4. Formed in schizogenou-ssacs: 

Young stems of likamnus purshiana. 
o. Formed by Ivslgcnous incLamorpbosis of tiie cell wall'*' 
Tragacanth. 

Acacia. 

Sterculia gum. 

Ghatti gum. 

Cherry gum. 

Mesquite gum. 


TRAGACANTH 


Tragacanth or Gum Tragacanth (1*. S. P. 1JS20 


W4 \JU1U A4a^a(.ai*w* v'- • “ • ' — J . i-..- oj- othff 

gummy e.xudation from Astragalus gunwvfcr Labiiiaruie , 

Asiatic species of Asfralagus. Tl>e name tragacanth is , curved 
tragos (goat) and akantba (horn) and probably refers ^ , ^,din{r 
shape of tlie drug; astragalus means milk-bone and reters j^ieaninp 
and subsequent hardening of the drug; guinmifer is meter 

gum-hearing. The plants arc thorny branching shnibs a >o j^urdi- 
in height, and are abundant in the highlands the cell 

Stan, Syria, Armenia and Greece. When the plant , jjy tran'^' 
walls of the pith and then of the medullary pressure 

formed into gum. This absorbs water and creates i .j,ginci«ion 
w ithin the stem, thus forcing the gum to the surface hanlei'^ 

causing the injury. When the gum strikes the pjgj’o’n po\erU' 

due to the evaporation of the water. The nature of i' 

the shape of the final pro<luct. That e.\udinp trafacauA) 

more or less worm-like and twisted into coils (ve l>ro\' lU'li 

or in irregularly shaped tears (tragacanth sorts) or fi .'’C o gtciu 

color. The better grade is from transverse incisions inci‘*ioi’V’ 

and older branches made with a knife. The grim j Jrregul*'''’'^!^ 
ribbon-like, showing longitudinal striations caused ^ ^ the 

in the incision. The metamorphosis takes place .ainfiunj 

tragacanth ribbons e.xhibit transverse striations s lo ^ jjn 

that exudes each night. The shorter the time of ( O* S 
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more translucent the ribbons will be. This ribbon form of tragacantb 
is graded commercially by numbers. No. 1 being almost colorless (white) 
and nearly translucent, No. 2 and No. 3 Iiave more color and opaque- 
ness Tragacantb was known to Tlieophrastus (300 n.c.) and Dioscorides 
and seems to have been nserl during the Middle Ages. It vas not until 
very recent times, howc\’er, that the natives learned to clean the bases 
of the bushes and incise the bark with a knife, thus producing the clean, 
white, semi-transparent product of present da 3 ' commerce. The principal 
point** of export are Smyrna and various ports along the Persian Gulf. 
That obtained from the latter is known as Persian or Syrian Tragacantb 
and is preferred. 


to rac- 

tu. C. 

Pioco-s of the gum softened m water and niountc<l in glycerin show numerous 
lamella! and a few starcli grains 

Powder.— W hite to yellowish white, inodorous; (a«tc jn«ipid and inuojlag- 
inr- O' . 1 - . . • 

■1-c 


nok iiiiu wmeii g 

to distinguish it from a( , ' ,i , 

soluble compound of arabic and ironic acid«, about 30 per cent, total ash, 1 S to 
3 per cent, mostly .soluble in diluted bvdrochlonc acid. 

StaN'DAIiDS A.ND TEsTS — '* *•" 

and forms a wnootli, nc-arly 
fragments (2) Pow dered 

vegetable ti«siie (3) Boil i juii •» iiugacaiuu witu m cc <u uisuuisi water 
until a mucibagc is formed, then odd •> cc of hydrorhloric acid ami again Ixiil 
the miiture for five mimilcs, it dcx'clojw no pink or red color Thc'X* tests all 
••me to detect strrculi.a Ovaraja) gum which contains hgnificd \cgotabIc ti'Mie, 
gives a more or less string^’ inucikage and reacts jiink with hjdrocliloric acid 
Powdered fragacanth lm« t>een nduHeratoil with cereal sfnrchr.. 

Uses,— T ragacantb is a denuilcent It is cmployctl ph.nrmaceuticalh ns a 
Mi*.pcnding agent for m>.(ilui>le lamders in niixtiircii, ns nn nnuKifying ngput 
for Oils and rc«iiis; and ns an .adhosne in pill nn<l tr»»clie ims-s's It is nM> oni* 
ployed in co«mctics (hand lotnms), as nn cinollient, and iii c.nliro jinnting, 
cnnfectionerj’, ole 

Sarcocolla is a gummy r\udalion of A*tragnhi^ frirrnnlln and .1. tnucrotinln, 
sm.ill ‘■liniba indigenous (o sotitiiem and central .\fnca The gum occurs m 
small, globular, jellowisb re<l or tirownisli ml fn.alile graius, which are often 
nggliifin.ated into nia«-e*. niul a<hnise«l with a few h.airs .s!.arct>rf)lli lias a hcorict*- 
like fa«te It is (snitible in water and aleohol, and rnntiiiis an uiirn*lnllirnbjc 
principle, Karconillin, haxing a fa«te of gUetrrhizni. a re-ui and a gum 


KINO 

Kino (I’. S. I’ 1S2<> to 1PI2; T. 1PI2 to <l.ite) i« tin* ilruil juitf 
ohtniiu'tl fnuii the trunk of Plrmrurpii^ Mur^upiutu noxliiirgh The 
iiariie N(rri>rtirjniit is (Jnvk and sijjnifio,? a winpeil enqx ! or fniit, .1/or- 
^iiphitri is Latin, iiientiiiig a Im^ or lamdi and nfi-rs to the shafw of thr 
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cause the hark to separate from the trunk, four intermediate strips being 
left uninjured so as not to kill the tree; within a week the bark drops 
from the trunk and the balsam begins to exude freely from the reposed 
wood. The areas are then wrapped with rags which are removed from 
time to time when they become saturaterl with balsam; then they are 
boiled with water and as the water cools, the balsam settles out, is 
recovered, strained and packed, usually in tin cans, hlost of the com- 
mercial supply comes from Salvador, although some is produced in 
Honduras. 


Description.— A dark brown, viscid liquid, reddish brown and transparent 
in ■ • • * * --"nslic, 

vai ®1' ''' 

chi. _ _ 'leum 

benzii). Specific gravity 1.15 to 1.17 at ‘25^C. . . t -i •? 

Constituents.— Cinnamein, about 60 per cent, which is a volatile oil con- 
sisting chiefly of benzyl cinnamatc, and lesser amounts of benzyl benzoate an 
cinnamj’l cinnamate; resin esters 30 to 38 per cent, mostly peni-resinotanno 
cinnamate with a small quantit}' of the benzoate; vanillin, free cinnamic ac , 
peruviol, etc , in small amounts. , 

Standards and Tests.— Penivian balsam yields not less than 60 _ 

than 60 per cent of cinnamein, of which the saponification value is oev 
230 and 240 The acid value of Peruvian balsam lies between 66 and M « 

should be free from oil of turpentine, rosin and fixed oils. ^ riJadn 

Uses.— Peru balsam is an anti-parasiticide in certain skm discajies. . 
antiseptic and \'ulnerary and is applied externally, either ..pfc. 

solution, also in the form of an ointment. Internally it is a stimiuan g i 
torant. Its internal use is rather rare. 


TOLU BALSAM 

Tolu Balsam, Tolu, or Balsam of Tolu (U. S. P. 1820 to date) is obtained! 
from Myroxylon Balsamiim (Linne) Harms. , , tjw 

The balsam trees grow abundantly along the lower JMag ^ ‘ 

Colombia. According to Tschirch, the plants yielding ^ df,. 

balsams are physiological varieties of the same species. _ produced- 
trict near Cartagena, where the balsam was once ? product 

Balsam of Tolu is usually considered to be a incisions 

similar to balsam of Peru or coniferous oleoresins. > -s wp priced 
are made through the bark and sap wood and calabas po the 

to receive the flow’ of balsam. Similar cuts are made 
trees, sometimes as many as twenty incisions bcingjuat Qj^jaincrs 
The balsam is collected from the cups and transferred o 
in w’hich it is shipped. , Granada 

Some balsam of Tolu is also produced in Venezuela 
and the trees are now' being cultivated in the West Inf > pon‘ 

was found in use by the natives upon the discoAcr^ describe^ 

Colombia and \’cnezuefa by the Spanish. iMon.irdes ( fndia^ 
its collection, stating that the drug was much » ‘ 

and later by the Spanish, who introduced it into r-ur P ■ 

Description.— A plastic solid, w’hich gradually hardens, old,' dried 

or reddish browm; transparent in thin layers; pulvenza 
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namic acid; odor aprco- 
iiatic, slightly pungent. 

" , , ' potassium hj’drato 

Constituents. — R esm esters, 75 to 80 per cent, cliieflj’ tolu-resinotannol 
cinnamate ^vith a small quantity of the benzoate, volatile oil, 7 to 8 per cent, 
chiefly benzyl benzoate; free cinnamic acid, 12 to 15 per cent, free benzoic acid, 
2 to 8 per cent; vanillin, and other constituents in small quantities 
STANDAnos.— Tolu bal=!am has an acid A-aliie of not le.ss than 112 and not 
more than 108, and a saponification T’alue of not Ic^s than 154 and not more 
than 220. It should he free from rosin, rosm oil or copaiba 
Uses — T olu is an expectorant, it is extensivel3' used as a plea'sant fla\onng 
m medicinal syrups, confectionerj’, chewing gum and perfumery. 


CHRYSAROBIN 

Cl^sarobin (U. S. P. 1882 to date) is a mixture of neutral principles 
obtained from Goa powder, a substance dejio.sitcd in the wood of 
Andira Araroha Aguiar. Andria is of Portuguese origin, Ararolm is 
tlie Latinized East Indian name of the barh, orobn; Chrjnnrohiu is from 
the Greek Khrysos, meaning gold, and from arohn fioa is the Portuguese 
eolony on the Malabar Coast to which the plant was imported in 18.")2. 
This is a large tree found in the provinces of llnliia and Sergipe in 
Brazil, 

Goa Powder arises in the living cells of the wood of the stems. The 
cell walls become metamorphoseil and finallv dismtcgratixl, forming 
large lacuna?, in which arc deposited the alterc<l products in the form of 
a yellowish brown powder, which is more or less admixed witli the tissius 
of the bark and wood. The trees are hevMi and cut into convenient 
iiicces, tlie Goa powder being scraped out The enirle article is piirifit'd 
i>y sifting it free from fragments of wood, ilrxmg and powdering 

Goa powder is of a light yellow color when froli, hut on exfioeiirc to air 
becomes dark brown or browTiish purple It is coin|» 0 'e<l of small, wine-coinreil, 
winewliat translucent, irregular, angular fragments, with a few fragments of 
tmclicw and hbnforin cells having ImnlertHl i>ores It is ticarlv insoluble in 
water, but soluble m alcoliol, chloroform ainl dilutions of the alkalis the latter 
being colored deep red and showing a green flimreseonrc It roiitaiiis from .'>0 to 
75 jicr cent of a neutral pnnciplc, chrj'sambin. nlKiut 2 per cent of rrsui, 7 per 
cent of bitter extractive, a small amount of chr\sophnnic and, and .vieltis about 
3 I>er cent of ash Under tlie microscope the imwder ►oinrtimes shows colorless 
prHniatic crystals 

Chrjrstrobin is prepired by extracting Ooa jxiwiler with hot l)cnzene, evap- 
orating the polution to dryness and jiowdering It is a brownish to oranci'- 
vellow microcrjstalline jxiwdor, (hIoHcss and tasteless Imt irritating to the 
miieous membrane 

CoNSTiTUF.VTs C'hrxsapliaiiohntlirone or chrxsaphaiiol mtliratiol, .'{() In 10 
per eent, einodinnnthmne-inonornctlol ether, atiout jier rent and d(‘lnilr«>- 
eino<litmi)thrnj)e.mo»omefJnJ ether, alniut .Ml jirr cent, these roinpoumb are 
p'hte<l to the nnthra<]Uiniines, ami chrx's'irobin has a laxative action nltliongh 
it is not stiit.able for infernal hm* 

STXNnviuis AVI) Ti.sTs. ('lirxsarfdun ihs^dves in siiiations of flic alk.ah 
hvilnixides and in sulfuric ncid i>rr>diiriiic dcrii r<-*I s.)tiition. I’laia- al-'iit 
2 mg of chrjKirobin on a tile and .a»M2dn»}wof inining nitric anil the mixture 
la ris!(lt4h brown, now add a few drojis of ammonia T.i' and an intense violet 
color u produced. This Ic't fcrvi-s todiffmiittalechrjtarobin (or Ooa pjwdcr) 
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from chrysoplianic acid and other antliraquinone compounds or anthraquinone 
(irugs. 

Uses — Chrysarobin is an irritant and an antiparasiticide- It is used extern- 
ally. Since it stains badly it should not be used on the face. 


PHYSOSTIGMA 

Physostigma, Calabar Bean, or Ordeal Bean (U. S. P. 1873 to 1926) is the 

dried ripe sc(m’ ‘ T" “ • . .-'MingnotlessthanOlSpcr 

cent of the al ' n 

The name - • ■ n inflated or bladder-liKe 

stigma (see I ' meaning full of poison 

The plant is ; , . the ban^ks of stream’ ” 

Western Africa, particularly in the xicinity of the Gulf of Guinea. t 
Daniell described the use of the seed, knowm as esere by the natws ol 
Calabar, to prove the innocence or guilt of persons accused of crime, inep 
was not classified until IfiCO. 



Fio. 175. — PAi/soatigma rencnoium .. 
showing ovary and part of the calyx, D, enlarged 
F, s«d, (After Bentley and Tnmen.) 


a, floweru,. 

D, enlarged view of st>! 


— „IIir)«oi6A 
ainftf 

, 5 Th® 

' ear the 

. with * 

ireoove. Reserve layers ore nanling ond the ‘ijjj, '^„fr is inudoron" 

short hypocotyl ond two concavo-convex cotyledons. 
and the taste starchy. , jO (o iW.'jS” leK 

The embryo contains mimcious starch ,3],, with a di-stioct 

diameter elhpsoida! or somewhat reniform, and u,u j 
and frequently ^ith radiating or irregular fissures. 



SCOPARIUS 


341 


Calabar bean contains stareb; proteins; a small amount of fixed oil; several 
alkaloids, of v'"' ’ “ ' * ' mpnrtant, several phytosterol 

Rlucosides; a i resinous material Total ash 

about 3 5 per per cent 

Physostigmine Salicylate or Eserine Salicylate (U. S. P. 1882 to date) 
occurs in colorless or faintly yellow, sliining. odorless crystals. It 
crystallizes from chloroform in rhombohedra (Fig 170). which are col- 
ored red by solutions of the alkalis and yellow by sulfuric or nitric acid. 
See the U. S. Pharmacopoeia for solubilities and tests. 



Tlo. 170 .-^i’.iy 9 O'jtiKinino salicylil© ortliorliombic < ryaWl'i troni n (■oliition »n chloroform 


Uses and Dose — PhysosliRinine salicylate i<< a myotic It stimulatas poriv- 
tal'is and glandular secretions Averaee doMi, 2 me 

Physostigmioe SuUatCi or Esenne Sulfate (U S P 189! to 1910) contains 
about 20 per cent more of the phyMMicmine than docs tlic salicyLite. It is 
mucli preferred by veterinari.an'i and is UMjd sjiltcutanconsly as a la\.atue nnii 
for Kastric and intestinal catarrh. , , , . 

Alued Plants —The seeds of ryfmdrtwprnnton have l)ccn substituted for 
Cnlaliar bc.an; they are nearly cj linUncal and arc f'aid also to contain phy.sri'tiK- 
inine. 

The lenticul.ar, brnnn, plossy seeds of Entatln contain Mjxinin and 

have i)oen offerctl as a s-ubstitute for pliyMMipiia Canarohn of/lnn/e/ia, of the 
I'ast Indies, is al^o s.iid to have Ijccii usoil as an adulterant of jihys'i'tiirTua. 


SCOPAIUU5 

. Scopan'QS. or Broom Tops {IT 8. P. IWl to l9ir,; N. P. 1910 to I W.) roii- 
si«ts of the dricil lops of f’l/fMw* ivoporiMS (Ijnni?) Link. The plant a rlinib 
CT'nvinK m PurojH* and vvi-stem Asia and naturaliicil in the Vnitcsl St.al^. 
Tlie loj>s are Rathcred before fiowcrinK and carefully drie*!. M hilc sonic of the 
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drug is gathered in Oregon, mast of the commercial supplies are imported from 
Britain or southern Europe. 

Scoparius branches are alternate, pentangular, 1 to 3 mm. in thickness; 
externally dark green, with 5 yellowish green wings and numerous reddish 
brown cork patches, the younger branches somewhat pubescent; they are usually 
cut into short pieces 

The leaves are elliptical, obovate, simple, about 5 to 10 mm. in length, digi- 
tafely trifoliate below; upper surface dark green, nearly glabrous; under surface 
slightly pubescent; the petiole is wanting in the simple leaves am! is about 5 mm. 
in length in the compound leaves, and pubescent; the drug has a peculiar odor 
and bitter taste. 

Powdered scoparius is dark green with 1-ceIled non-glandular hairs up to 
700 microns long, and thick-w’alled trachea; with slightly lignified^ spiral. 

double spiral thickenings; narrow, thi ‘ ’ * 

simple pores; and fragments of leaf and 
and epidermis, the latter with broadly 

length. . . 

The drug contains the volatile, liquid alkaloid sparteine (0.3 per cent); itne 
yellow crystalline flavone scoparin; and about 3 per cent of ash. 


Sparteine Sulfate (U. S. P. 1894 to 192fi; N. F. 1920 to date), 
lIjSOvSHsO, gives sparteine 55.45 per cent, sulfuric acid 23.22 per cen , 
and water 21.33 per cent; it occurs in colorless rliombohcdrnl crjs a 
or wliite crystalline powder, is odorless and somewhat bitter jn as f* 
Consult the Xational Formularj' for constants, standards and 
Sparteine sulfate is used, particularly by vetcriniinans, as a car > 
tonic and diuretic. Average dose for humans, 30 mg.; for horses, 
4gm, 


Allied Plants.— S ever.al plants of the Leguminosx 
Spanish broom obtained from 

Moditerrano.'in region. CoroniVlo «c<wpioidc5 yields a > ollow glue i 


TONKA 

Tonka or Tonquin Beans are the ripe seeds of Ama*”'’ 

Tonka) and C. opposilifoha (English Tonka), thes^"' 

region and north to Guiana The fruits are crushed . ni„olioiic 
separated and dried in the sun, then steeped is de^•ciep«l, 

and by a process of fermentation the fragrant principle, curfacc. 

when the seeds are drie> length a"‘* 

Tonka beans are oblo ith crj'staN 

-about 1 cm. in w’ldth, . they 

of coumarin, the coriaceou.s testa being deeply * pn)un«irig a phini^'^ 

yellowish brow-n, consisting of tA^o plano-convex cotylca - ..^jj jg jirorted 

Avith two pinnately compound IcaA’es and a fleshy Tlieoder*’' 

towards the micropyle situated at the rounded end n ‘.n^ent. - i 
the seed is fragrant and the taste aromatic 25 per cent of 

*■' ' 4 per cent. 

j. It is .said t'’ 

lie a narcotic stimulant. ^ ortho" 

Coumarin (X. F. 1910 to date), CsIIsO., is **“’Jj'^*(.”Jst.al3. wit*' 
hydroxy cinnamic acid. It occurs in colorless, pi**sii ‘ * tj,stc. F 

n cliamcterlstic fragrant odor and a hitter, aroiua ic 
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is soluble in alcohol, ether and chloroform and melts between 67'’ and 

69® C. 

Coumarin is obtained from tonka, vtherc it is apparently developed 
from a mother substance contained in the fixed oil; it is also prepared 
synthetically from salic}l-aldeh\de by boiling it with acetic anhydride 
and anhydrous sodium acetate. 



Fio 177 — Coumarin Type A, tabulnr cryslali obtained by cooling nielted coumarin 
to 07® to 09® C , type B, aggregates of tabular erj-stab, type C, needles, type D, abort 
prisms obtained fiom hot aqueous solutions. 

Tiie microchemistry of coumarin has been discussed in connection tiith 
vanillin (see pages 189, 190), for which it h occasionally found as a substitute. 
It may be readily obtained by microsublimation, usually occurring in prisms 
with oblique edges. With chlor-zinc-iodidc, coumarin yields long, delicate, 
more or less bent, crystalline threads, brownish Molet in color and tending 
toward clumping. 

Standards and Tests.— Coumarin should be free from vanillin and acetanilid 
(see National Formulary for teits). 

Coumarin is rather widely distributed m Nature. Of the plant.s m which it 
’ ” ’ ' * " sweet vernal 

'cer’s tongue 
■ ' lotus, as w ell 
im inflorum), 

■ Vitis sessih' 

. . of Europe. 

Melilotus, Yellow Meblotus, or Yellow Sweet Clover (U S P, 191G to 1926) 
is the dried leaves and flowering tops of MdtMua ojftdnohs (Linn6) Lamarck. 
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The plant is a biennial herb indigenous to Europe, but naturalized and 
cultivated in the United States. The stems are long, slender, straight, mostly 
simple and leafy below; leaves pctiolatc, trifoliate, stipulate, the leaflets I to 
3 cm. in length; flowers in terminal racemes, yellow, 5 to 6 mm. in length, with 
papilionaceous corolla; legumes up to 3.5 mm. in length, obovate, wrinkled, 
one-seeded. Odor aromatic like coumarin; taste sweet, slightly pungent and 
bitter. 

Mclilotus contains coumarin, free or combined with melilotic acid; resins 
and a trace of volatile oil. The drug has been used as an antispasmodic and 
stimulant, and in resolvent plasters and poultices. . , . o 

Trifolium, or Red Clover Blossoms (N. F. 1916 to 1947) is the dried inflores- 
cence of Trifolium pralense IJnn6, a low-growing perennial herb, native to 
Europe, but naturalized in the United States and extensively cultivated for 
fodder. _ . , 

Deschiption. — Heads globose or ovoid, from 1.5 to 3 cm. in length, consist- 
ing of numerous purplish red or pinkish brown papilionaceous , ° 

15 mm. in length; calyx pubescent, and with subulate teeth shorter than 
corolla: odor fragrant; taste somewhat sweetish and bitter. ^ 

Constituents. — A volatile oil, coumaric acid, salicylic acid, mjTicyl ® j 
heptacosane, hentriacontanc, sitosterol, isorhamnetin, together . i 

phenolic substances and glucosldes, a mixture of fatty acids ^ ^ 

quantity of sugar. Total ash, about 7.5 per cent; acid-msoluble ash, aboui 

I^Es AND Dose.— T rifolium is an alterative and a sedative. Average dose. 

Caacara Amarga, or Honduras Bark (N. F. 1926 to 1® J^^+heSpa^nkh 

of Sweelia panamensis Bcnham. Tlie name Cascara _ Mexico and 

meaning bitter bark The plant is a tr^ to soutber^^^^^ 

Honduras. The dried bark is usually shipped in a malting « PP ^ ^ 
Cascara amarga occurs in quills or m broken, 

•ith cork more 
) dark reddish 

ite transverse 
the cork and 

markings; interior dark brown with a ^^!f^_ft^;alC*nronouneed in 

numerous yellowish groups of extremely 

the older bark; fracture short, hard and brittle; odor fami, 
bitter and persistent. r,( bast fibers asso- 

The ' calcium oxalate 

ciated ' ’ 

up to ‘ 
cells u 


IS, theindmd'nj 

, r,y 


parenchjTna, the latter containing numerous irreguiai 4iSompoSr<>«»*"’' 
microns in length, rarely larger, occasionally fibers , , 

fragments of broxvn cork; few slightly lignified or no - ^ gtarch, 

Cascara Amarga contains an alkaloid, picramnine, ... j soluble, 
about 2 per cent; total ash, 2.6 to 0 6 per cent, most of eMW 

Cascara Amarga is used as an alterative. vas been offered a 

AnuLTEnANTs.— A bark coming from the does not rcsemW 

cascara amarga or West Indian Soake Boot. J ^is . abo 

genuine cascara amarga in any respect. _ It *^_^^?^n:cal origin is not kno' • 

2 mm. thick and usually in small broken pieces. Its bota ^j,g penu 

There has been much unintentional substitution oi 


cascara amarga. 


SENNA 


Senna, or Senna Leaves (IJ. S. P. 1820 to date) 
leaflets of Cassia acutifoUa Delile, known in 


consists of 


commerce as 


Alexandria 



SENNA 
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Senna or Cas»ia angustifolia Valil, knois'n in commerce as Tinnevelly 
Senna. The name Senna is from sena, the native Arabian name of the 
drug; Cassia is from the Hebrew qetw-u/i, meaning to cut off, and refers 
to the fact that the bark of some of the species was once peeled off and 
used (the application of the name cassia to cinnamon barks should be 
noted); acutifolia is Latin referring to the sharply pointed leaflets and 
angustifolia means narrow-leaved. The plants are low-branching shrubs, 
C. acutifolia growing wild near the Nile River from Assouan to Kordofan; 



I'lo 178 — Coiita aculifolta E, fruilinR branch; P. a single leaflet. G. a pod. Cnasw 
anousttjolui. II, a single leaf, J, a pod (After Taubert.) 

C. angustifolia growing wild in Somaliland, Arabia and India Most of 
the commercial supply of the drug is collected from plants cultivated in 
southern India (Tinnevelly). 

Alexandria Senna is han’csted in April and in September by cutting 
off the tops of the plants about 0 inches abo%'e the ground and tlrying 
them in the sun, after « hieh the stems and pods are separated from the 
leaflets by means of sieves. That portion passing through the sieves is 
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then “tossed,” the leaves working to the surface and the heavier frag- 
ments of stalks sinking to the bottom. The leaves are then graded and 
baled or packed in bags and shipped vda Alexandria and Red Sea ports. 
This process of collection and separation accounts for the large number 
of broken leaves in Alexandria Senna. Tinnevelly Senna is gathered 
by hand and dried in the sun, carefully baled and shipped via the ports 




Fig. 179 —Cassia angvsltfolia (India Senna) of calcium 

vein shotting upper epidermis {E), palimde cells (.P), rg„)^ selerenchym® . 

(Od), monochnic prisms of calcium oxalate n transverse section thro 

fibers (F), lower epidermis with rather thick-wallcd cells t ) _„norlmic prisms of 

portion of leaf between the veins showing the ? , . ^gj. gnd upper ept ^ 

oxalate, the presence of palisade cells and stomata on bo i . ^ \aew. P- -jjtg 
and a hair (H) on the lower surface C, lower epidermis in . ^ through the m 
dermis showing stomata and a single hair. E, diagnim 
vein, the letters corre«ponding to those m A. (After Meye •) 

’arietv is 

of Tuticorin, Madras and Calcutta. The ^ore higl'^-'. 

largely used, although the Alexandrian is sain ® ,. . ju the ninl 
teemed. Senna was introtluced into European iQ g to anteda^ 
or tentli century by tlie Arabians. Its native Egj-pt "i>o 

liistorical record. -According to Isaac Judfeus, . f^om 

livefl about 850-900 a.d., senna was brought to r-g>H 



SENNA ^7 

Description, Structure, anb Powder. —See Figures 17S, 179, ISO, and tlie 
U. S. Pharmacopoeia. 



. . i. . . ® 

glycosides. 

Standards and Tests.— Senna contains not more than 8 per cent of its 
stcmsj and not more than 2 per cent of its pods or other foreign organic matter, 
and yields not more than 3 per cent of acid-insoluble ash. 

An assay for senna has been devised iiherein the laxative effect upon mice 
of the unknown sample is compared to the laxative elTect of the reference 
standard senna upon mice. A senes of standard doses of each senna is injected 
into the stomachs of normal white mice of nearly uniform weight. The aiway in 
full detail requires 200 mice. Each mous« is kept in a separate cage After twelve 
to sixteen hours, the feces are noted. Non-Iaxation or laxation of different 
intensities can be readily dutinguished on the blotting paper beneath each 
cage. A comparison is made between the action of the reference standard and 
that of the unknown sample and is expressed in percentage of the reference 
standard. 

Uses and Dose.— S enna is a laxative and a cathartic. Aierage laxatiie 
dose, 0 6 gm 

Adulterants.— A fgel leaves (Solcnostemma argel, Fam. Asciepidacex) witli 


I . ' ngusliJoUa 

’ are from 
n to dark 
oth, dark 

browTi seeds The pods contain the same active principles as the leaflets, but m 
much less degree. 

Amencan Senna (U. S. P 1820 to 1882) is the dried leaflets of Casn'a rnari- 
landica, an herbaceous perennial, imliirenous to the eastern and central United 
States and Canada, with 12- to 20-foliate leaves, yellow flowers and linear, 
slightly curved legumes. The laxative activity of the drug is very slight 
Cassia Obovata (U S P. J831 to 1842) is the leaflets of Cassia obaiata I.innl;. 
The leaflets are broad and obovate and the pods are distinctly curved. The 
plant is native to northeni Afnca and tlie Iwiflcts arc occasionally found in the 
official drug. They are not a« laxative in action as tiic official senna 
Mecca Sessa, or Arabian Senna, is obtained from wild plants of C angusli- 
folia grow mg in Arabia Aden Senna is the leaflets of C holosmcca, of Abyssinia, 
tliey are quite liairy and are found occaskmally in the market 
The leaves of other members of tlic ZA^mtnosje may he u«ed like Penna, as 
Cytiam pvrgam of southern France, Ttjihniia apalltnea of Egj’jU, niul Colutea 
cnienla of the Caucasus region. 

The root of Umania cscufenfa (Fam. Ceranuirex), of the Ea=t Indies, con- 
tains a principle rc'embhug catliartic acwl. 
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CompomdSBima Powder, or Compound licorice Powder (U. S. P. 182S 
I consists of n mixture a! powdered senna 
(180), powdcrcrl glycyrrliiza (210), irasiicd sulfur (SO), fennel oil H), 
and powdered suemsc (S00)._ The powder is weak sellow to duky 
oJioM in color with ft fcnncl'Iikc Oflor (see Fig. ISO). 



Fio. 180. — Compound Senna Powder. Fmginonls of Glycyrrbua* B/, bast ■ 
Cf, crystal fibers, }}’, wood fibers. Tb, trachea* having bordered pores. C, cork cells, 
with a reddish brown amorphous content. Ca, joonochmc prisms of calcium oxala e 
10 to 30 microns m loneth, P. parcnclivma cells containing starch grains irow 
microns in diameter. Fragments 
Le, fragment of lower epidermis s 
o’calate 10 to 20 microns in diam 

fragments of washed sulfur. Sp, aggregates of spheroidal fragments ol precipuaieu uu.- 
(Drawing by Ilassc ) 

. 1 Aar 


of the powder with 2 cc. of alcohol, addlog 10 cc, oi ''utci , .j. -oior, 

cooling and filtering, the filtrate should he of a p-tle ‘Lnees 

which, upon the addition of a drop of solutitm of potassmm hydro'nae, 
to a yellowish red . , PilhartiC' 

Uses an'o Dose.— C ompound Senna Pow’der is a laxative an ® 

Average dose, 4 gm. 
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COPAI&A 

Copaiba, or Balsam Copaiba (U. S. P. 1820 to 1942; N. T. 1942 to 
date) is an oleoresin derived from South American species of Copaijera 
{Copaiba). Copaiba is from the Brazilian native name cupaxiba. The 
plant is a tree up to 18 meters in height. The oleoresin, which is a 
physiological product, is formed in schizolj’sigenous cavities in the wood 
and seems to be a metamorphosed product of the cell walls; these 
cavities sometimes contain several liters of the oleoresin. The trees 
are tapped or boxed (see Turpentine) to the center of the tree and the 
oleoresin conducted directly to containers. A tree frequently yields 
20 to 24 liters. 

There is considerable variation in South American copaiba from 
different sources. The two principal varieties are: (1) Para or Maranham 
copaiba from Copaiba langsdorjii and Copaiba coriocca, which is optically 
levogyrate; (2) Maracaibo or Venezuela copaiba, obtained from Copaiba 
officinalis and Copaiba guyanensis which is more viscid, darker in color 
and dextrogyrate. 

The first description of the collection of copaiba is that of Marcgrav 
and riso (1048), although Petrus Martys mentions the copei tree aa 
early as 1534. 

It should be noted that the term balsam is erroneously applied. 
Copaiba is an oleoresin and contains neither benzoic nor cinnamic acid, 

Descbiptiox.— A pale yellow to yellowish brown, \nscid bquid, more or less 
transparent and hignly refractive, sometimes sligntly fluorescent, having a 
distinct aromatic odor and a bitter, acrid, persistent taste. It is soluble in 
absolute alcohol, chloroform, ether and carbon disulfide. 

Constituents —Volatile oil, resin acids, and a small quantity of a bitter 
principle. ^ ^ 

• It b a diuretic, 

a f ' ’ cc. 

■ 1, olive oil, rosin, 

gu ^ (cd with copaiba 

and may be detected by the pharmacopccial tests. 

TV " 

CO 

to 

soluuie 111 Hicuiiui, eiuL’i ui caiuuii uisuiime ms leiuiuiaiuiy lu — ). 


volatile solvents 

Qurjan Balsam 


Ilardwickia sp. Its oil is dextro- 
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Copal is n resin nr is found exuding from various leguminous plants. 
It« medicinal properties resemble those of copaiba but it finds its principal 
usage in the manufacture of varnishes. 



„ V ^ group of 

Fig. 181 — Peruvian Hhataiiy u4, transveree section sho'^'ing wr 

fibers (sfc), parenchyma of cortex (p). roeduUary-r^ f'^Uf^HiiUary rays one cell 

(c>, trachete (1), tvoocI fibers (ec), wood parenchyma „ oarenehy®® .r * 

(m): B, an isolated bast fiber, C, a waiod fiber with neigh walls: 

are somewhat elongated and have somewhat thickened, po 

trachea. (After Meyer.) 
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Damar, Dammar, or Resin Damar as a mounting medium (N. F. 1942 
to date) is the resinous exudate from Skorea IViesneri SchifFner (Fam. 
Dipterocarpacex). 

' ‘ ‘ t . ’ the Philippines where the 

inded or irregular, friable 
It IS insoluble in W'ater, 
. . chloroform, ether, carbon 

disulfide and xylene. Its principal use is in varnishes and lacquers, occaMonally 
in medicinal plasters. A filtered solution in xylene, concentrated to a suitable 
consistency, is used for mounting microscopic specimens. 

Kramena, or Rhatany (U S. P. 1831 to 1916, 1926 to 1936; N F. 1916 to 
1926, 1936 to 1947) is the dried root of Krayneria triandra Ruiz et Pavon, known 
m commerce as Peruvian Rhatany; or of Kramaria Argentea Martms (1894 to 
1947), known in commerce as Para or Brazilian Rhatany, or of Kramerin 
tomentosa Saint Hilaire (K. Ixtna Linn^), known in commerce as Savanilla 
Rhatany (1882 to 1926) Kramaria was given in honor of J. G. H. and \V. H. 
K .. . ‘ . G • • ■ 8 ‘ /••••.!. T. - I . . . / 

l!-i . ■ I . • • I . • •• il. I • 


( • II'. __ ^ « li • . 1 * I . s. • • : • , • • 

argentea is found mostly m Brazil, being shipped from Para or Rio de Janeiro, 


Rhatany is about one-third of the diameter of the root; that of Para about one- 
half, the wood IS orange color, the bark dark red For structure see Figure 181 
Powdered kramena is moderate brown, inodorous and very astnngent, starch 
grams are simple or few-compound, usually with a central cleft and up to 35 
microns in diameter, calcium oxalate in pri'sms up to lOf) microns long and 
occasional microcrystals; bast fibers long, wavy, much attenuated, and non- 
Iignified; wood fibers numerous, spindle-shaped, thick-walled, but only slightly 
lignified; trache® with simple or bordered pores (See Fig 181 ) 

Krameria contains from 8 to 20 per cent of taiioin; kramenc acid, starch; 



cent. 

Kramena more than 1 cm in thickness should be rejected. 


Ki. ■ . 

rO( 

krameria. 

ACAQA 

Acacia or Gum Arabic (U. S. P. 1820 to date) is the dried gummy 
exudation from the stems and branches of .--IcocTa Senegal (Linne) 
Willdenow, or of some other African species of Acada. Acada is the 
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flirflulnube dm "'’™ ’’ '’-'^rt>!d.’ tdT“r;Ein 

Sins ^ by the eafly Arabmn pVi- 


A i*T-'’ s’"”’* ® " b’^'ebt growing in 

Mod if fW Sudan and in Senegambia (Senegal), 

inn. Md ?‘f ‘'™8 »mea from cultivated trees in Kordofan. The 
tlTL I i“fu '1 a transverse incision in t)ie bark, peeling 

biiiin i ™*’ "’"® opposing an area of cam- 

bram 2 to 3 feet m length and 2 to 3 inches in breadth. In two or three 
^ee 's jje tears of pim formed on this exposed surface may be coKectecl. 

e ormatjon of the gum tnay be due to bacterial action or to the action 
o a lerment. trace of metamorphosed cell walls are found in the 
gijnij tijerefore it must be formefl from ceJJ contents. The gum is occa- 
sionajjy c-xposed to the sun to bleach it. Numerous minute cracks often 
orm m the outer portion of the tears during the bleaching process, thus 
!f j L ^ semi-opaque appearance. The tears are garbled and 
graaca by hand, then packeef and s/upped via Port Sudan. Acacia has 
^^ricle of commerce since most remote times. The free, together 
With heaps of is pictured during the reign of Rameses 313, an«i 
m later inscriptions. It was exported from the Gulf of Aden seventeen 
hundred years before Christ. Theophrastus mentions it in the third 
centuiy b.c. under the name of “Egiptian Gum.” During the Middle 
Ages it was obtained from Egjpt and Turkey. The west African gum 
(Senegal) was import«f by the Porfiigucse during the fifteenth centurj'. 

pEScRiPTioN,-— In spheroidal tears or angular fragments of variaWe 
oxternauy whitish or yellowish white «ftli numerous minute fissures; trans- 
lucent; verj’ brittle, with a glass-b’ke .sometimes iridescent hacture; nearly 
* ‘ ' * cia IS insoluble in alcohol but almost com- 

’ water. . , . . 4 

, ■ . , - , in cold water, forming a sticky paste an 

• * ’ I -■‘-—t. r^-ninc. or vegetable tissues. 

• ’ I which is composed of 

. tssium and ina^^ni®- 

sid^l-arabinose. The residue is compose ^ 

m the proportion of 3 to L Mcfhylation • .7 

nucleus IS composed of nine galactose resKiues aiiu wuuu o. ^ nr end 

so linked a^ to give a hranclied chain structure haring four germinal , 
residues but only one reduem Croup. These terminal residues are com^ 
of uTonic groups and galactose in the ratio of three to one Acacia also 

an oxydase and /rom i2 to i5 per cent of water. ««#Af«ater- 

Stanoabos AND TfisTs.— Acacia yields not more than 1 per cent ^ - 
nsoluble residue, not more than 4 per cent of total ash, not more to u 
cent of acid-msolubJe ash, and not more than 15 per cent of ^'^Krcent 


cent 01 acid-msolubJe ash, and not more than 15 per cent ol 
addition of 0 2 cc of diluted lead subacetatc solution to 10 cc- ^ white 
cold aqueous elution of acacia immediateb' produces a hocenkn , J y 
precipitate. A 10 oer rent nf orac a sbouid sbo^ Out 


. r — A,i avuuiu muneuiaiciv urouui.t.= •• ,3 . u,,* , 

A 10 per cent aqueous solution of acacia should sbo^t ^ 
levorotation. Ono-tenth cubic centimeter of ferric cbbnde coloration 

Of a 2 per cent aqueous solution of acacia should show no blacUsn cow 
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nor blackish precipitate (tannjn-bearing gums). Iodine T.S. added to a 2 per 
cent aqueous solution of acacia which has bwn previously boiled and cooled 
should produce no bluish or reddish color (starch or dextrin). 

Uses. — Acacia is a demulcent. It is used also as an emulsifying agent and 
in making mucilage. 

. j 1 j t 

d 


1 . ' ' I 's 

more frequently mixed with inferior gums, especially the mesquite gum 
Allied Plants. — Gums with a broun or red color are obtained from A. arah- 



Fio. 182.--Cas<ta Fistula X \ the middle fruit is |>ar(iaUy cut auay to show the transverse 
partitions and seeds (Photo by Adatn-<on ) 


Mesciuite Qum is obtained from Prowpis juUfiora, of the southern United 
States and Mexico. The tears arc nearly smooth, light yellowish brown to dark 


as an emulsifying agent. 

Ghatti Gum or Indian Gum is an exudation from the ttood of Anogeissus 
latxfolia (Fam. Combrefacc^), a tree indigenous to India and Ceylon. It occurs 
in yellowish white tears with a dull, rough surface and a vitreous fracture. It 
IS entirely soluble in cold water, forming a very viscous mucilage. A 1 per cent 
solution of Ghatti gum gives a precipitate with a 10 per cent tannic acid solu- 
tion This is a distinction from acacia 

CASSIA nSTULA AND TAMARIND 


Cassia Fistula Pulp also was recognized in the U. S. P. 1831 to 1863. 

The legume is nearly straight, indehheent, cjlindrical, 23 to 60 cm. in length. 
23 
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35 to 20 mm. in diameter; . ■ 

the base rounded and sotr ■ 
versely striate, on one sic 
pericarp hard and woody • ^ 

mim^erous compartments about 5 nun. in length, each containing broTvnisb 


senna and related plants. 

_ Tamarind (U. S. P. 1820 to 1910; N. F. 1016 to 1036) is the partially dried, 
ripe fruit of Tamarindtt$ indica Linn€, deprived of the brittle outer portion of 
the pericarp and x^^esf^rved in sugar or syrup. 

Tamannd Pulp also was recognized in the U, S. P. 1831 to 1S63. 



of the seed. (After TanbertJ ^ ^ 

The tamarind tree is indigenous to AFric.a and the 

East Indies, whence the two chief commercial vaneties ?.„;i;np' 5 ynip i« 

West Indies, the epicarr ^ 

poured o^ er the pulp anc 
into a masjs with sugar T 

about 1 pound capacity. ^or 

West Indian tamarind is usually a blackish bronn 1'’. ^..merotis seed's 
and a stroitRly acidulous, sweet taste, in which are einbeauc 


enclosed in a loose, tough membrane less sugar am 

East Indian tamarind occurs }n blackish cakes, cent 
m^e acids. ,in*A90nercrnt);organie 

Tamannd contains tartaric, citric and mahe acids ^ S'"'? 

add salts, invert sugar, 32 to 42 per cent; torn! ''sh floo ^^iunaxafu’C 
insoluble asti about 0.2o per cent The drug is 
refrigerant. 


and 



nOTEKONU 


PEANUT 

Peanuts are the ripe fruit or seed of ./IrflfAi? hifpoqjni I/iiin/'. 'I'lie jilaiit h iv 
low annual herb witli imparipinnate leaves and j'cliow papiloiiamms llnwi'in; 
it is native to Brazil but is extensively ciilthTitcd in thosniitliein Uiiif cd Sliiii"), 
China and other semi-tropical localities. The fniit is not a tini' nut. but Ihe 
immature pod penetrates into the sod and the fruit ripens uii(l(>r};roun<l. It con- 
tains from 1 to G reddish brown seeds. 

The Rrcen tops of the plants form an excellent hay, Peanut Hay, imt when 
the fruits are fully ripened, the XTiliic of the h.ay is much lediircd. When lipc 
the plants arc raked from the soil with the fiiiith into imikIiowh. IV’licii dry 
the pods are machino-separateil and f-nckwl for aliipmcut; or the iliicd jiliints 
are threshed to separate and clean the secil. Tor human cnnsiiinptioii the fiml 
are roasted, then passed between roilcra and the seed aie hciiarnted, 'I'lie Iveriiels 


Peanut Oil (U S. I*. 1947 to date) is the fixed nil nbtnined liy <'oI<l 
pressure from the jieelcd ripe seed of one or more of tlie ctiltivnted vari- 
eties of Arachif hypnqxa Linne. 

Peanut Od is a yellowish liquid with a slichl niit-hke odor and a liland fiiKle 
For constants and tests of identity and punly. ms* the U, S. riiarnmcoj»(i'i/i. 

Peanut oil consists chiefly of olein with email peimilaices of ecvrinl olher 
glj'ccndcs. It clo'cly re'embles olive oil ami the Pliarimuopd'ia |Ik 

' ■ ItKimiiflpal 

paiiitH, but is 
■vcfllciit, firm, 

Peaaut Oil Cake is a valuable stock food 

ROTENONE 

Rotenone is one of tlic insecticidal pnnciph-s obtaiiie<l from tlio root of iPmK 
clliptica Bentham, Dcrri$ malaccmni Benthain, Ihmn nttiTcniiin. Lnvrhnr/irpnit 
nicou DC, LoncktKarjiui vli[i$ Kleinh., lAmckt^arpun rhryKt/jihylluH Kleinh,, 
Tephroiia toxicaria, Tephrona tirgmiatui IjnnO, or other Pfioficfl of JjfrriH, 
Lonchoenrpus or Tephrona 

Denis Root or Tuba Boot appears in commerce from Britihli Malaya, the 
Xetherlands Indies and the Philippme®, mostly from culln’atfd nlanls. AUait 
2 5 million pounds of derris root sserc importcfl into the United ,SUt»-s m 
Tlie penus ^oac^worpus inefuefes «?\ ’• ^ » .Mexifo, 

Central and South America, and lo ,(i>tralia 

The commercial root is known as C • or that 

frf»m Amazonian Brazil i . ~ > 

in 1919 ThecenusT’e ■ ’ i ’ 

recent intcrc*-t, i- the 1 • •• c 

oa*-fem and '^Jiithem United Stale". 

The-e rrwt* may contain rot'-nonc.dezuelin, loxj»arol or tephro-m, f onij/vi/fd* 
-tnicturally related, and hasdns in«ecticidal prfjfXTtK— Hie rvit** are iji'iriny 

1 I rl r * . i • X .t . . J r , t 

• . ■ • . • • ■ •lypre»/nt. 

■ ■ ■ ■ ■ • ■ ■ ■ je or V) {M r 

‘ ■ , ■ ■ ■ /KT eeot of 

rotenone, and Jymrhrirarjru* >i , e*f.t of roP-nor-e; Tiphrona 

«p<-cie« contain alxiut O.0 jxr cent of* 
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Rotenoiie is extracted by moans of suitable organic solvents, and crystallized. 
It is a wliite, odorless compound having the follou’ing formula: 

OCH, 



i» nnint 


vater. , . , 

Rotenone is used to a limited extent in 
the skin (potvders, ointments, etc.), when 

With the discovery of DDT, however, tt ■iv^apuhi* 

extent. Rotenone is used as a general insecticide in sprays or dust^ .. 
jnercial dusting powders may contain pure rotenone, ,,,»Kpr 

powdered roots admixed with kaolin, taH ground , .-nt. 

inert material so as to contain a concentration of rotenone of aboux i 
Rotenone is exceedingly poisonous to insects and to 
harmless to higher animals Goldhsh die in water containing 1 
m 20 million parts of water, but the lethal oral dose for dogs is iw mg. 
kilo of iveight. Rotenone dusts are therefore quite safe for Qusti p 
crops as well as vegetable crops. 


HEMATOXYLON 

, Hemato^lon or Logwood (U. S. P . 1820 lo WO; 


taste sweet, astringent; the wood imparts to water a woiet V‘ 
wood contains much tannin (gallotannin), some resin a 
drug has been used as an astringent. ^ 

Hematoxylin. (U. S. P. 1005 to 1926; 1936 to to 

(late) is in colorless or pale yellow prisms, and rcatl*!.'' 

the extent of 10 to 12 per cent. It is sparingly soiu ? a stah' • 

soluble in hot water and in alcohol. It is used as an 
for microscopic sections, and in the manufacture o o.xidatlaii 

Hematein (U. S. P. 1910 to date; P. 1036 to tl,at 

product of iicniatoxylin. It forms in the wood on exp Jt lore’s 

the chips become dark rc<l and liave'a jj^,iionia) sohitl^”-^ 

rapidly when heinatoxjdin is dissolved in alkaline V 
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It occurs as yellowish brown crj’stals with a yellowish green metallic 
luster. It is insoluble in water, alcohol, chloroform, or ether, but dis- 
solves in alkaline solutions with a red color. It is used as an indicator 
and in nuclear stain for cytologic sections. 

^Fermented (oxidized) logwood has an extensive use as a textile dye. 
Note that the dye value of each of the above logwood products is due 
to the hematein. 

Brazil Wood (U. S. P. 1804 to 1916) is obtained from Ca^alpinia echimia 
Lamarck, and contains tlie principle known as brazilin, which is colorless when 
first extracted, but assumes a red color on exposure to the air. It was used .as 
an indicator in the Pharmacopoeia. 



Fio 184 — Ilematosylm: monoclmic tabufar crystals from aqueous solution. 


Sappan or False Sandalwood is obtained from Csialpinia Sappan Linn4 of 


SOY BEAN 

Soy Bean is the ripe seed of GUjeim Soja Sieb et Zucc , an important foo<l 
and forape crop. The plant is an annual wath trifoLate, hairj' leaves; rather 
inconspicuous, pale blue to vioIct-colored flowers, and broad pods containinj: 
2 to 5 seeds. The seeds are more or less coiiipre.'=sed, spheroidal or ellipsoidal 
and vary in color from nearly white to ycllow^rcen or brownish black. Tlie 
seed contain about 35 per cent of carbohydrates, up to 50 per cent of protein 
substances, up to 20 per cent of fixed oil, and the cnzjTne urease. 

Soy beans are used medicinallj' as a food for diabetics, and, especially in 
China, as a general food for humans and stock Soy Bean Hay is a valuable 
stock food. 
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Soy Bean Meal, ns n reagent (N. F. 1912 to date) is the flour siftec 
from tile decorticated, ground scwl of Glycine Sojn, deprived of fat. Il 
is used for the detection of urea nitrogen in blood scrum by the enzy 
matic action of tlie urease in tlic s(jy bean meal. 

Soy Bean Oil is obtalne ’ ’ '* ••• •• 

The oil contains TjO per c 
acid, hence it is a dryitiK 

in the inanufactuie of varnislies, insulator^!, etc. 

Soy Bean Cake, the residue after pre‘‘»iiig out the oil, has a higli value as a 
stock food. It not onlj' conf.ains a large amount of protein and Mine oil, hut 
the 5 per cent of ash consists largely of initassiuin and pliosphoriis. I’iber h 
but 2 to f) per cent. . 

Baptisia, or Wild Indigo Hoot (U. S. P. I83l to 18^2; X. F. 1910 to 1930) is 
the dried root of Jiaplisin tiMctoria, a jKirennial herb growing in tlie eastern 
United States and Canad.a. The drug is gathered in the fall, and consists oi a 
warty crown, branching into stem renmaiits and buds, and bearing numerou« 
roots which are 0.5 to 4 cm. in thickness, cvtcrnally brown, longitudinally 
Avrinklcd, occasionally siiirnlly tuisteil, somewhat scaly, and 

SOUK 

is n 


It also contains baptin, Mhich forms acicular co’ftal« and V 

about 0 per cent of lja()tisin, a crystalline glucosidc. Total ash ah -* P 
cent, acuMnsolublc ash about 0.5 i»cr cent.^ 

In largo doses it is an emetic ami cathartic. 

Oalega, or European Ooi : *. • ' 
tops of Gclcga ojjiatialin, i 
cultivated to some c’itcnt. 

of the flowering of the plant, ana careiuiiy oncu. . nale green or 

The stem is ej'lindrical, hollow, from 2 to 3 in are 

greenish ‘ rihhed or furrowed; tiie 

odd-pmn 
from 101 
greenish 
white or 

bitter • 'j Tnfal ash about 10 

Galcga contains a bitter principle and tanmc acid. 1 
cent; acid-insoluble ash about 0.5 per cent ^ ^ and a tonic. 

Galcga IS claimed to be a galactogogue. consists of the hairs 

Cowhage, Dolichos, or Mucuna (U. S P. J820 to 188 ) ^ j est 

of ti.« « M;mn,n.r ntsnt crowing , 

Znd ‘hif 

nn V’ed 


ltd 
as 1 

Catechu, Black Catechu, or B' . - • P 


act 


prepared from the heartwood o ' ' 

Jlurma. The wood is extracted >1 hoMiu-> ui u- 

atecl to a syrupy consistency and allowed to harden i , • jg reddish bJac , 
masses, with fragments of leaves or mats upon the our ’ odor and « 
somewhat shiny, brittle, more or less porous, „ (,ent''of phlobatann 

astringent and sweetish taste. It contains about P 
called eatechutannic acid and is u.sed as an astringcn • , - gypia, of 1” 

Black catechu is also extracted from tlie w'ood ^i.^fystralia, and know" 
The barks of a number of species of ilcflcio growng 
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as wattle barks, are used in tfae pre[>atation of an evtract resembling black 
catechu. The tannin of /leacta arabica and of several species of Cxsalpinia 

.he bark of Eugenia smitkii 
' ' ■ ttract is obtained from the 

one of the Meliacex of the 


A 



palisade cells with small lutnina, P, palisade rella tvitli thick rodiatini; porous nails aud 
large luroina, S, subepidcrmal or column cells and parcnchjmia. E. colls of endosporm 
containing aleuronc grains (X, after tVinton, B, after Tochirch) 


Mangrove Extract is prep-ired from the bark of tJic red t’ariety of lihizophora 
mangle or R mucronaia (Fam. Rhttaphoraces^ and contains about 70 per cent 
of tannic acid It is sometimes sold s • * • ... ... 

with solutions of ferric salts, n reddish 
•sulfate and ammonia; a reddish bromi 

cipltate with lime water, darkened bj' «\cess, unu u suhul leuuLiiuig witn a 
solution of stannous chloride and hydrochloric acid. It apparently belongs to 
the same class of tannins as hemlock, oak, rhatany and canaisre. 
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Fenugreek is the dried ripe seed of Trigonella fcenum-grxcum, an annual herb 
indigenous to the Mediterranean re^on and extensively cultivated in southern 
Europe, northern Africa and India. 

The seeds are oblong-flattened or rhoraboidal; from 3 to 5 mm. in length; 
externally light to dark yellowish brown; hard, heavy, and pebble-like; the 
odor is distinct, resembling that of dm bark, and the taste mucilaginous and 
slightly bitter. 

The structure is shown in Figure 185. 

Fenugreek contains about 50 per cent of 
It is extensively used as a nutrient for sto 
mulcent and emollient, usually in combina 

daily in veterinary medicine. _ . • , ?*• 

Alfalfa is the overground portion of Medicago saliva and is extensively culti- 
vated as a cattle food. Alfalfa Hay when well dried and_ ground to a fine powder 
constitutes Alfalfa Meal, which is used to some extent in human food and very 
extensively in mixed feeds for cattle and fowl. The plant is rich in proteins ana 
certain vitamins. . 

Abrus, Jequirity or Wild Liquorice Seed is the seed of Abrus V/lcabTiu8,& 
climbing shrub common to tropical and subtropical countnes^ of hdh 
spheres. ' • " 

precatoriu 
are used 
in length, 
portion S( 
black; tei 


heating to 85* C Recent researches show it to be composeu ui 
{^phytalbumose) and abrusglobin Tbc seed also contains an cnsynie, 
acid and a coloring principle. , , i s ner cent 

The roots are known as Wild or Indian Liquorice j 

of a substance resemblmg glycyrrhizin. They also contai P, root 

acrid resin and a small quantity of an alkaloid, cent of gb’cJT' 

being substituted for glycyrrhiza. The leaves yield about 10 per^^ 
rhizin. Owing to their toxic properties, care should be , occasionally 
are used by children. Abrus is an imtant to mucous membranes, 
used b" — T* — - -v/.-c-'" 

Rob . I : ■: .■ ’ 
tree, 
robin, 

Jamaica Dogwood is the root bark of Piscidia It contains 

the West Indies. The bark has long been used ®. ng a narcotic, 

piscidin and piscidic acid and has been employed m 

analgesic and soporific. . . r’^irf^rnia. Nebraska and 

Loco-Weed {Astragalus crotalaria), growing m . igtanic reaction. 
Texas, is poisonous to cattle, horses, etc., causing a sp u:finryis, is larftcl,'* 
Scarlet Runner Bean, the fruit 

used as a food, both in the form of • lowered. 

the ancient classical name for the , ous. 

has been stated that the roots of this plant are narwi , ffuineensft ^ 

=. .... ...V „r 

also enters jnt ji 
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GERANIACEiE, OR GERANIUIVI FAMILY 

This is a small family of about 500 species, native to temperate 
climates and most abundant in South Africa. The flowers are perfect, 
regular 5-merous and hj’pogynous. The fruit is an elastically dehiscent 
capsule, separating with its long styles from the axis. 

Geranium, or Cranesbill (U. S. P. 1820 to 1916; N. F. 1916 to 1936) is tlie 
dried rhizome of Geranium maculaium, a perennial herb indigenous to Canada 
and tlie eastern and central United States The rhizome is collected m late sum- 
mer or early autumn and is horizontal, cylindrical, tuberculate, or irregularly 
curved, 2.5 to 10 cm. in length, 3 to 15 iron, m diameter; externally it is dark 
brown, wrinkled, the upper and ade portions with numerous buds or circular 


an astringent. 

LINAGES, OR FLAX FAMILY 

A small family of herbs and shrubs comprising about 9 genera and 
150 species, having perfect, regular, 4- to C-merous, hypogynous and 
nearly sjuumetrical flowers. The fruit is usually a capsule, containing 
1 to 2 seeds in each locule, there usually being twice as many locules 
as there are styles. Of special anatomical interest is the mucilaginous 
epidermal layer in the seeds and leaves of Linum. Calcium oxalate is 
secreted only in the form of solitary crystals. The non-glandular hairs 
are of the unicellular tj'pe. Glandular hairs, when present, always 
have a multicellular stalk. The trachere usually have simple pores and 
the sclerenehyraatous fibers are generally marked by bordered pores. 


LINSEXD 


Linseed, or Flaxseed (U. S. P. 1920 to 1947; N. F. 1947 to date) is the 
dried ripe seed of Linuvi unMissitnum LlnnS. The generic name Limm 
is from the Latin tinea, meaning thread, and refers to the use of the 
flax fibers; vsitatisamum is from the Latin and means "most useful.” 
The plant is an annual which is cultivated in all temperate and tropical 
regions either for the fiber (flax) or for the seed. With the possible 
exception of cotton, perhaps no plant is of greater economic value or 
of wider geographical distribution. The useful products it yickls may 
be tabulated as follows: 



Bast Tibei-s Straw 

i . I 

Linen thread pre..!ed into sheets 

I for buildinK inau- 

lace. cloth, ruita, lation, pulp for 

toweling, lawn and paper, etc 

other fabrics 


riaot- 


i 



Oil Oil cahe 

1 I 

paints, \armshes, cattle feed (about 

linoleum, oilcloth. 000,000 tons pro- 

prmten’ ink. soaps, duced in U S. an- 
etc (70.000.000 ksIs. nualljr) 
produced in U. S 
annually) 
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The annual crop is harvested when the fruits are fully mature, usually 
with the “combine” which separates and cleans the seed in the field. 
The oil is removed from the seed by expression. 

The economic use of flax antedates all historical record. Seed an(i 
fabric made from the fibers of flax have been found in the remains of 
the Swiss Lake dwellings and the weaving of flax into cloth is illustrated 
on the Egyptian tombs. jMummy cloth dating back to at least 2300 b.c. 
is made from flax. The use of the seeds both as a food and medicine are 
mentioned by historians as early as the seventh century b.c. Charle- 
magne promoted the growth of flax in northern Europe. 

Considerable flax is grown in North and South Dakota, Minnesota, 
Montana, ICansas, Southern California, Canada, Nebraska, hlissouri, 
Wyoming, Wisconsin, Iowa in the Unite<I States and in many other 
countries. The U. S. production is about 30 million bushels of 
annually, and about 15 million bushels are imported from Canada, 
Europe and South America. 



very thick outer wall showing mucilage lamelhe. /’V. Vhe hj'aline Uyef! 

cells: P, parenchyma beneath stone cells, O, obliterateu « ^ 

pigment cell^ Mith reddish brown contents; ^A', endosperm. ^ ^ 

Descriptiok and Structure.— See Figures 18G, 187, I8S a 
Formulary. . 2o per c**" ’ 

Constituents.— Fixed oil, 30 to 40 per cent; Vent. 

mucilage; total ash, 4 per cent; acid-insoluble ash, Od pv 

~ --‘lins not more than 2 

■ ■ yields not more than 6 ^ eenv 

. ■ lie, ether-soluble extractu » , deffltb K 

practically free from starch, ana 
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as a poultice. 

Allied Plant.— In False Fla’c (Camehna saliva) of Europe the sclerench>Tn- 
atous fibers are replaced by broad, short stone cells, and the epidermal cells 
on the addition of water eject a central column of miicilaRe. 



Fio IfeS —Linseed or Flaxseed Menl yellow wiUi numerous brown fragments, P, 
epidermis with mucilaginous epidermal celts, e. epidermal cells with broken cutinized 
layer, E, subepidermal cells of a yellowish color, /. sclercnchymatous fibers, 100 to 250 


Moellei } 

linseed OD, Flaxseed Oil, or Raw Linseed Oil (U. S. P. 1820 to 1947j 
N F. 1947 to date) is the fixed oil obtained from Imseed. In the prepara- 
tion of linseed oil the seeds are first crushed to break the seed coats. 
The crushed seeds are tlicii subjected to hydraulic pressure, usually 
accompanied by licat and the oil removed by expression. 

DEsenimoN.— A yellow oily liquid having a peculiar odor and a disagree- 
able taste When exposed to the air, it gradually thickens, darkens m color. 


ated acids' mjTistic, stearic and palmitic 
STANDAnDS.— For use in paint, linseed oil is boiled with driers, such as litharge, 
which form metallic salts. These salts hasten the drying of tlie oil. Linseed 
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KItYTlinOXYLACEAi, Oil COCA FAMILY 


Uses.— Linseed Oil is a demulcent and a laxative when taken internally. 
It is applied externally, usually in the form of Linimentum Calcis or Canon 
Oil (U. S. P. 1820 to 11)80; N. R 193G to date), for burns, scalds, etc. 

Flaxseed Meal or Linseed Meal (U. S. P. 1803 to 1882) is usually mentioned 
in the official inonoffrapb, thouRli a separate inonoffraph for it is no longer 
included in the Pliarinacoixeia. It is commonly prepared from the lin«eed 
"oil-c ’ ” ■ ' ‘ P though up to lOper 

cent ( ' . ■ latile solvents. It is 

used ■ , 

I'Ja ■ rj’e or wheat grains, 

unintentionally mixed uitli the flaxseed or because the meal ^as shipped in 
second-hand flour .‘’acks. ^'o prevent infestation witli maggots keep 
meal in woll-closcd containers containing a small amount of carbon tetrachlonde. 

EUrniROXVLACErK, OR COCA F/UMILY 

This is a very small family, represented by 2 genera, the more impor- 
tant of which is Erythroxylon. They arc mostly tropica! j 

entire leaves and 5-merous flowers, and tlie fniit is a l-see<led, 
drupe resembling that of dogwood. The anatomy of the plants o js 
family closely resembles that of the Linaccx. Of especial ^ 

the development of papilla? cm the dorsal .surface of the leaves, 
is found in most species of Erythroxylon. 


COCA 

Coca or Coca Leares (U. S. P. 1SS2 to 1910) i. tl^ ‘’"'.‘il'i'’ 

Coca Lamarck, known commercially ns Iliianuco Coca poca 

or of Erythroxylon truxxUeme Rushy, known knmm com- 

(U. S. P. 1005 to lOloj, or of E. novogranatense (Morns) Iheron, known 
mercially as Peruvian Coca (never olficlol)._ • i.» nhntit 2 metcrS/ 

The plants are shrubs or small trees attaining the height of oot 

indigenous to Peru {E. trxinltense) and Bolma {E. extent in 

only in thosi* rountWp^ but also in Java (E. truxtlknse), ana xo s ^ «iiuding 

Ceylon. . nlfe'Wf 

to the cc ■ " , 

is from • ’ . ^Nnis 

Most of the pr _ r® 

grouTi at an altif ' ’ 1^® 

collected from tl st 

third time m the ' ru 

of it being chewe 

exports a considerable quantity of crude cocaine. . fhe Spanish con- 
Coca leaves were highly x'alued by the nativ^ lo*^5 he ^ » jlonardes 

quest, the tree being known as “The Divine Flant of I tjjc leaf, 

published an extensive article on the drug in 1569. ^ i pj-eat distances, 

■ ■ ■ - hoatw'i''‘sgl'’ 

> but until 
that year Collet 

1 length. 


either as such or mixed 
often with heavy' loads, 
most meager food ratio, 
coca was considered as 

discovered its local anesthetic properties. . . , o fo 7 cm. in 

Huanuco Coca Leaves are oval, obov'ate or miicronate al^^» . 

2 to 3 cm. in breadth (Fig. 189), with an acutC/ “ Vhe UPP^^ 
acute base, and an entire, somewhat revolutc and dist>“ > 

dark green, glabrous, and the under surface J'f , a^ut 4 nun- 
undulate with numerous minute paptlke. A parallel fine is often no 

midrib on either side and extending from the base to tne 
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The texture is somewhat coriaceous, the odor distinct, and the taste bitter, 

■ I I ‘ curved 

Javanese Coca Leaves rcsemnie inixiiio covaaiiUHie eiiijiiuyeu loi luemanu* 
facturc of cocaine in Holland. 



Fig 189. — Flowering branch of Erythroxylon coca, showing the parallel lines on cither 
side of the midrib, which arc not true veins, but due toancTtradeielopmcnt of liypodermal 
cells in this region. (After Reiche > 


and calcium oxalate Youhr coca leaves contain more than twice as much total 
alkaloids as the older leaver 

Coca i« used as a stimulant of the central nervous system in neurasthenia, 





Cocaine (U. S P a * \ - 

lea ves of Erythroxylon £ Ltrcl s,rotl"'''’'‘’“ ‘ 

of tlio alkaloid cocaine. hydrochloric 



#1,'^ obtained by extracting the leaves with dilute acid, or hy 
qrL-oir.;a e.xtracting witli an organic solvent. The 

Tiir) nrt- ^1= ^ Purified by transferring from one solvent to another 

" s nzation. Cocaine is the methyl ester of henzoyl-ccgonine; 

iiiC— cii- CH cooctr, 

I 1 

I NCH, CH.OCOCiHi 

HC-CII CH, 

alrohrd" it splits into eegonine, benzoic acid meth;'! 

Jinnnmf ."^^^yj-cocaine splits into eegonine, methyl alcohol and 
c nnamic y.d; while a- and Vtruxilline split into eegonine,. niethjl 
Mol and a- ond d-trnxillic ^ds. (The truxillic acids are wmenc 
dicinnainic acids.) Veay often the complete mixture of alkaloids 
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hydrolyzed, by boiling with hydrochloric acid and the eegonine hydro- 
chloride thus formed converted into the free base. The eegonine is 
benzoylated and methylated, thus forming a larger yield of cocaine. 



Fio 191 —Cocaine A, monoclinic cryslah of cocaine, B, orthorliomliic crystals of 
cocaine hydrochloride, C, monochnic cry^taln of cocaine hydrochloride and patladoua 
chloride, D, skeleton agcrceates of cocaine hydrochloride and palladou? chloride. 


Description and Tests of Ipentitt and Purity— Sec Figures 191, 192, 
193 and the U. S Pharmacopccia, 

Uses and Dose.— Cocaine and cocaine hydrochloride are cerebral stimulants 
when taken internally, barge doses, however, being narcotic. Externally they 
are local anesthetics Average dose, 15 mg 

Synthetic Local Anesthetics have been produced, with a view of increasing 
' ' ’ ’ ' ~ . Some of them arc 

1 epinephrine. Tlicy 
action of cocaine is 
nitrogen-containing 

basic group. 


1 

for optical application. 

~ Amyleaine Hydrochloride (NNR) is like cocaine hydrochloride but non- 
mydriatic. 


3GS ERYTIIIiOXYLACE^, OR COCA FAMILY 

Butacaine Sulfate or Butyn Sulfate (NNR; U. S. P. 1942 to date) h 
somewhat more toxic than cocamc, but is useful for surface anesthesia. 

Dioth&ne HydrocWoride (NNR) is like cocaine but somewhat more toxic, 
three times as toxic as procaine. 

Eucaine Hydrochloride or Betaeucaine Hydrochloride (U. S. P. 1916 
to 1942; N. F. 1942 to date) is much (ess toxic than cocaine and is used 
extensively in the eye and on mucous surfaces. 



whjJe stovaine and eupKthabnino give no precipitatts- lotioate in sn>' 
by tbe cocaine substitutes resemble the cocaine cnloiop 
Seitor and Engcf.i 




Phenacaine Hydrochloride or Holacaine "vg than cocaine. 

193G to date) is more rapid in action, espccialO ^ aucsthesis 

Tutocaine Hydrochloride or Butemin (KNB) is 
in low c ^tancsthehc rifcc 

Pboc • ?ncy to dilate the 

much 1( , , ,i tiw- * 


bIood-x-esFels,_ cpineplirine is frwmently used than 

dermic injection. Relatively inrafective for aod more tcxic 

Apothesine Hydrochloride (NHK) is dower m ac 
procaine, but.Jess toxic than cocaine. 
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Larocaine Hydrochlonde (NNR) is like procaine, useful in surface and infiltra- 
tion anesthesia, quick in action and of lonR duration. 

Metycame Hydrochloride (NNR) is uscliil in surface ancbthesia; subcutan- 
eously it is three times as toxic as procaine. 

Nupercaine Hydrochloride or Dibucaine Hydrochloride (NNll) is very 
powerful and toxic; used in doses about one-tenth of those of procaine hydro- 
chloride 



Tio 193.— Crystals o( cocaine-chloro-aurate. To 1 cc of a dilute solution (1 300) 
of cocaine are added 3 drops of gold chloride testsolutioa, avoidmc shakins as in the case 
of the platinum chloride test. A precipitate immediately forms and slowly changes 
from the amorphous into the crystalline slate Under the microscope, the crystals 
resemble fern-fronds, generally with a stellate arrangement In dilutions of 1 12,000, 


with beta-eucainc. acoino and bolocainc Euphthnlmino gives no precipitate (After 
•Seller and Engcr ) 

Procaine Hydrochloride or Novocaine Hydrochlonde (NNK; U. S. P. 
1926 to date) is less toxic than cocaine and the effect is less sustained. 

Procaine Borate (NNR) 

Procaine Nitrate (NNR). 

Tetracaine Hydrochloride, Fontocaine Hydrochloride or Ametbocaine 
Hydrochlonde (NNR, U. S. P 11M2 to date) is like procaine in action 
but effective in somewhat lower concentration. 


in 

ointment or suppositories. 


24 
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Butyl Aminobenzoate or Butesin (NNli; U. S. P. 1942 to date). 
Butesi'n Pjcrate (NNR). 

Ethyl Aminobenzoate, Anesthesin or Benzocaine (NNR; IJ. S. I*. 1920 
to date). 

Ort&oform-New (NNR) is ujsed mostly externally in wounds. 


ZYGOPiriXLACE^, on CAUJ'J^O? J-’AiAIlLY 

The plants are mostly herbs and shrubs which are widely distributed 
in warm-tropical regions. The leaves are mostly opposite, pinnate and 
stipulate. The /lowers arc per/ect, regular and mostly 5-merDus. Tlie 
fruit is usually capsular. The hairs are usually simple and unicellular, 
occasionally there is a metamorphosis of the wall to form a resinous 
excretion. True glandular liairs do not occur in the plants of this faniil\ . 
Mucilage cells and tannin-secrcting cells are occasionally present 
The trachea) usually liave simple pores and in Guajacim are filled njtn 
resin. Calcium oxalate is secreted in tlie leaves in the form of ro'ctte 
aggregates and in the axis in solitary crystals. 


OUAIAC 

Guaiao Wood or Llsnum Vit» (U. S. P. 1830 to 1005; N. F. 


cuatac wooa or Lignum vuas {V. s. r. 
is the heartwood of Guajacum ogdnale Linnd, or of, nonioof 

The name Guajacum is from the Sfwnish gmyaco, the 
the plant; oficmale means used or found m the workshop of P 
sanctum means holy, sacred or consecrated. The arc sm ^ 

trees, G. cificinale being found in Colombia, Venezuela and in t 
while G. sanctum is found m Cuba, Haiti and the Bahamas millets and 

Guaiac wood is extremely bard and is m the manufacture „ 
other ivooden articles v. here hare 
in the form of dark brown or gn 

Cent of resin and also s.apofuns. . 

Guaiac or Guaiac Resin (U. S. P, J820 fo ]92G; ^. I* 
is the resin obtained from guaiac wood by boiling zt,. water, 

the melted resin rising to the top; it is then removed i] . ^nd 

strained and dried. Formerly, a log was bored_ longi ^ tjjeend 

heated in a sloping position, ■ nin^o 

of the log. Guaiac was intr 

1526 and became a popular . 

D.sc..™„. ^ — 

qucntly covered • 
green or reddish 

pieces: fusible; odor balsamic; taste somewhat in alcohol, chloro- 

Guaiac melts between 85° and 90* C. It is readio • 
form, ether and in sointions of the fllkalis, . • i,. n mixture 

r - - • - --.tains semal resin 

- cent, Kuaiaictic acid, Wper cen , 

, irpcrcentoffl^'^^' ■ 

STANDAnos AND Test&.— G uaiac yields not more | jjjybic ash. 

insoluble residue and not more than 2 per cent of aciu- 
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When 1 drop of ferric chloride T S is added to 5 cc. of a 1 per cent alcoholic 
solution of guaiac, a deep blue color forms which gradually changes to green 
and finally becomes j'ello^v . When a mixture of 5 cc. of an alcoholic solution of 
guaiac and 5 cc of water is shaken with 20 mg of lead peroxide, a deep blue 
color IS developed If the solution is filtered and the filtrate boiled, the color 


of a-guaiaconic acid It is formed 

solution of guaiac is employed as a ^ , 

Guaiac should be free from adulteration with rosin, which may be detected bj' 
means of the cupric acetate test. 

Uses and Dose.— Guaiac i.s a stimulant, a diaphoretic and an alterative. 
Average dose, 1 gm 


oil and cresols or phenols. The exudate is produced by metamorphosis of the 
walls of the epidermis and trichomes The separated exudate is known as 
Sonora Gum An infusion of the leaves has been used in throat, bronchial and 
pulmonary complaints 

RUTACE^, OR RUE FAMILY 

Most of the members of this family, which numbers about 120 genera 
and 900 species, are trees and shrubs, with compound lea\es, regular, 
3- to 6-merous flowers and capsular fruits. With ver.\' few exceptions 
they possess schizogenous or schizolysigenous cavities in the branches 
and leaves, giving rise to transparent dots in the latter They usually 
have isolated groups of bast fibers in the pericycle, in Pilocarpus, hovr- 
ever, there is a composite and tontinuous sclerenchymatous ring Cal- 
cium oxalate is usually secreted in the form of rosette aggregates, but 
styloids, raphides and membrane crj'stals are also present, the latter 
being especially prominent in the genus Cttru.s Both glandular and 
non-glandular hairs are present, stellate hairs being quite common in 
the family. 

ORANGE 

Sweet Orange Peel (U. S P. 1820 to date) is the fresh, outer rind of 
the non-artificially colored rixie fruit of Citrus ainmsis Linne The 
inner, white portion of the rind should be excluded. Citrus is the ancient 
Latin name for the plant; auraniium refers to the golden yoJlow’ color 
of the fruit; sinenais indicates that the plant is cultivated in China 
The plant is a tree of medium height and appears to ha\e originally 
come from China, although at present it is culthuted in many sub- 
tropical localities, our supply coming laipjly from California and Florida. 
The pulp of the sweet orange is eaten as a delicacy and the juice con- 
sumed as a beverage Both the pulp and juice are rich in vitamin C, 
and contain citric and otlier fniit acids and sugars. The sweet orange 
was not know'n to the ancient Greeks and Romans and was first brought 
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from Gliina hy (!ie Portxigiicse in the fiftccntfi century. It was cultivated 
in Soutlicrn Kurope and later in Florida and California. 

DEScnn’’rioN.— The outer, oraiiRc yellow layer recently .separated hy gratinj 
or paring and consisting of epidermal cclN, thick-walled parcnclynia cells of 
thc sarcocarj), \\ith chminoplastids and occaMonally calcium oxalate in mono- 
chnie prisms 0.020 to 0 0.‘15 mm. in length, .schizoly^igenoiis oil caxitics and 
globules of volatile oil; odor highly fragrant; taste pungcntlj* aromatic. 

Constituents. — Volatile nil; hitter principles arc practicall}’ absent. 

Uses. — Sweet orange peel is an nronmtic; it is used for flavoring other mcdi- 
cino.s. 


Orange Oil or Oil of Sweet Orange (U. S. P. 1S82 to date) is thcvohtile 
oil obtained by e.’qjrcssion from the fresh jieel of the ripe fniit of Citrus 
shicnsis Liniio. Tlie usual methods for ohtaiiiing the oil are described 
under oil of lemon (page 375). 

De.schiption and Tests.— See the U. S. I’liarmacopceia. 

CoNSTiTUE.NTS.— Oil of ornngc contains about 90 per cent of the terMne 
d-limonenc, about 5 per cent of citral, citroncllal and the mctliyl ester of anthra- 
nylic acid. ^ . 

Standaiids.— Oil of orange which h.as a tcrcbintliinato odor must not be 
used or dispensed. This odor Is usually caused by the partial decomposition 
of the liinoncnc which takes place u|>on o\i>osurc of the oil to air and lisnt 

Uses and Dose.-- Oil of orange is principally used as a flavoring 
although it is slightly carminative. Average dose, 0.1 cc. 

Bitter Orange Peel (U. S. P. 1S3I to date) is tlie dried rind of the 
unripe fruit of Cilrm A urnnliiim I dniie. 'J’iie plant is a tree 

the sweet orange tree, the latter being a VI ’ **’ '*■ ■ 

a native of India it is widely cultivati'd 

peel is removed from the unripe fruit by . . ^ ^ ..„rni 

The commercial article is obtained from Spain, Sicily, Tripoli an ' 
temperate South America. The liittcr orange tree seems to 
introduced into Arabia, Africa and Syria by the Arabs, and subseq 
reached Europe about 1200 a.d. 

DESCHiPTioN.—In quarters or irregular ribbons 2 to 0 lumerous 

outer fcurfacc weak brown to moderate olbc vith a l-fC^onv slight 
small pits and fine reticulate ridges, inner surface, yellowish wi 
conical projections; fracture hard, short 

_c.,n ini .Ijc; 


veiy small wiui close spiral iiiarKiiigs oi r — --j 

from 15 to 45 microns long , . neel but with 

Constituents —Volatile oil, resembling that of sweet ^ aurantiamann 
a superior flavor and a bitter taste; several hitter ..'hA rhe bitter taste 

(1.5 to 25 per cent), an amorphous, bitter glucosicie, jn-cen amorph* 

is chiefly due, (fc) aurantiamaric acid (0 1 per cent), a vcr> pj^-stalline, bitter 
ous, resinous principle; (c) naringin (aurantm), a V:*fpr clucoside; a 

glucoside; (d) isohesperidin (0.4 to 3 per cent), a a tasteless 

fixed oil, a resm, a principle resembling tannin; and nlacing the fresh 

glucoside, 5 to 8 per cent It forms white sphere-crj'sta y chloriue, 

fruit in alcohol. It is colored reddish brown solut . j j^^gperetm, 

and on hydrolysis yields 1 molecule of rhamno«e, 2 of piu^ about 4 3 per 
a sweet principle which crj’stallizcs in prisms Total a , 
acid-insoluble ash, 0.07 per cent. 



ORANGE 


373 


Uses. — Bitter orange peel is a tonic and a stomachic. It is al«o a carminative 
and stimulant 

Orange Berries are the immature fruits of Citrus Aurantiutn Linn6. They 


same purposes as bitter orange peel. 


E 



rio 191 — sulffanj Lcniptudinal section of a >ounK fre'-h fruit showins a 
lysigenous oil canal or duct Se, oil, Z$, cell sap, Pt, cells m wlndi tlie walU lia\e been 
dissoKcd, /, tliinwalled celU, <f, tbick-wolled cella, it. niKleus, CVir, cliromopl.mts, o. 
crystal-! of calcium o^.ilate, E, epidermis (After Mc>er ) 


Bittei Oiange Oil (N. F. 1910 to date) is a volatile oil tibtaincd by 
expression from the fresli peel of the fruit <»f Citrus Auraiifiiini Liiine. 
The oil is obtained by one of the methods descrilied under oil of lemon 
It is similar to oil of siieet orange, but is generally conceded to be superior 
to it in flavor. Consult the Xational Formulary for its characteristics. 

Uses and Dose.— Bitter orange oil is a flat or, a stimulant and a carminatnc. 
Average dose, 0.1 cc. 

Orange Flowers (U S P 1803 to 1894) consists of the dried unexpandcd 
flowers of Citrus Aurantium Linn^ (var vulgans or Ilignrade or amara) The 
bitter orange orchards of southern Prance, Italy, Sicily and Argentina are 
largely for the purpose of prejiaring oil of oiaiigc flowers by distillation. The 
fresh flow ers yield from 0 (> to 1 per cent of the oil 

The dried flowers arc rather cj'lindncal, up to 2.i mm in length and S inm. 
in diameter, yellowish or light tan in color, tliough before drying the flesliy 
petals are intensely wlnte; odor fragrant, though less so than the fresh flowers 
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The dried flowers ^\cre used for the preparation of oranpe flottcr water before 
the French or Sicilian product was preserved and imported into this country. 

Orange Flower Oil or Oil of Neroli (U. S. V. 1882 to 190j; N. I’. 
191G to (late) is tlic volatile oil distilled from the fresh flowers of Citruf 
Anrantiuvi Linno. The aqii(X)us distillate after removal of the oil con- 
stitutes Orange Flower Water (U. S. P. 1803 to date). 

Consult the National Forinuhrj' for description, constants and tests 

The oil consists of a complcv mixture of the terpenes, f-pinenc, 1-cainphenc, 
dipentene, liraonone, and about 47 per cent of terpene alcohols and their .scc- 
tatos, sucli ns Minalool, d«terpineoI, geraniol, and nerol. 

The oil and the orange flower water arc used as pleasant flavorings in some 
pharmaceutical preparations; also to a considerable extent in the perfume and 
cosmetic industries. 


Lemon (U. S. P. 1820 to 18C.3) is the fruit of Citrus Limoti (Linnd) Biirmanti 
films. 


Lemon Peel (U. S. P. 1S42 to date) is the outer yellow' rind of the 
fresh ripe fruit of Citrus Limon (Liimc) Purmann filius. Umon is from 
limmiy the name of the fruit. Tlie plant is a small evergre^ tree ^'l ‘ 
shining leaves, indigenous to northern India but cultivated to a co - 
sidcrable extent in su!)tropical regions, among which the following rmg 
be meutiotied: southern Spain, southern Italy, Sicily, somhern 
fornia, Florida, Jamaica and Australia. The history of tie 
parallels that of tlie orange; it has been known from the . 

written history of India, its native land. It was hroug * , , 


the written history of India, its native lann. n 
levant by the Arabs and cither by them or by tlie Crusaders m 


into Europe during the twclftli century. 


Desciiiption.— T he outer, lemon-yellow or dark ta^te 


SmucTUnE 
dermal layer 


oJlastfdTrs, 

colorless, thm-waiieu parcnciiyma atiu mige, adheriug 

cavities, parenchyma cells contain a layer of granular pro P . , ^hich 
the w’alls and occasionally membrane crj'stals of calcium j- 

irregularly polygonal m shape, polarize light strongly ana 
microns in diameter. „ ♦ * hc^neridiu; bitter 

Constituents —V olatile oil, a very small quantity oi jjjjont 

principles, a principle resembling tannin; calcium oxaiat . 

4 per cent, acid-insolubic ash, about O.I per cent. . cfnmacliic It i' 

UsES.-Lcmon peel is a flavoring agent, a stimulant and asm 
employed chiefly in combination with other drugs. , citric acid- 

Lemon Juice CU S. P. 1863 to 1916) contains 5 to 8 cent; invert 

• - ’ — ,g o32per 

calcium 


phosphates. * valuable as a refnS' 

Besides the above-mentioned constituents which ^ 
erant drink, lemon juice is also high in vitamin C con • 

• I ted from lemon 

Citric Acid (U. S P. 1820 to date) was first isoia faults 

juice by Scheele in crystal form in 1784- 
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and plants, and commercially is obtained from lemons, limes or pine- 
apples, but mostly by fermentation of sucrose. It occurs in colorless, 
odorless, translucent crystals and is readily soluble in water and alcohol. 
It is used in refrigerant and diuretic beverages. Industrially jt serves 
a wide variety of uses. 

Lemon Oil (U. S. P. 1820 to date) is the volatile oil obtained by 
expression, without the aid of beat, from the fresh peel of the fruit of 
Citrus Limoti Linne, with or without the previous separation of the 
pulp aud the peel. There are six processes utilized in the recovery of 
oil of lemon, four of which yield an oil meeting the pharraacopceial 
requirements. (1) The outer portion of the rind which contains the 
volatile oil is removed by grating and the resulting raspings placed in 
o.'invas bags and subjected to pressure. The resulting turbid oil is 
allowed to stand until the sediment separates, after which the oil is 
decanted. (2) The sponge process is employetl to a considerable extent 
in Sicily and along the Riviera. Tlie lemon is peeled and pieces of the 
peel are pressed flat so as to flex them and rupture the oil cells. Tlie 
oil IS absorbed by the sponge which, wlicn it becomes saturated, is 
squeezed out, and the process repeated. (3) The entire fruits are rotated 
in a saucer-shaped container ha\ing several rows of sharp metal pins 
.and called an a ptqusr. The pins rupture the oil cells, the exuding 
ml collecting in a long narrow depression in the bottom of the saucer, 
which also serves ns the handle. (4) In the machine process used in 
Italy the oil is separated mechanically, the principle of which simulates 
that of the icuelli a piquer. (5) Cold-pressed California oil is obtained 
by the application of extremely high pressure to the lemons and the 
very rapid removal of tlie juice and oil, which mlxlure is then separated 
by high-speed centrifugal separation at the lowest feasible temperature 
aud m the shortest possible time. (0) Some oil of lemon is obtained by 
distillation. Such oil is not comparable with the expressed oil and does 
not conform to the pliarmucojxfial definition. Distilled oil is usually 
used for the preparation of terjieneless oil of lemon. 

DEscHirrioN, Constaxts and TEsrs.— See the U. S. PharmaropcEia. 

CoNSTiTUENTb.~Oil o( Icmon contains about 90 per cent of terpenes con- 
sisting chiefly of tf-linioncne; about 4 per cent citrahuhich is the most important 
constituent, and small quantities of citronellal, geranyl acetate, terpmeol, 
methyl heptenone, a sesquiterpene and octyl and nonyl aldehydes. 

Stand Mi»s.“Od of lemon which has a terebmlhmate odor must not be 
or dispensed (decomposed terpenes or added oil of turpentine). 

Uses and Dose — Od of lemon is a stunuUnt, carminative and stomachic 
It IS largely used as a flavor Average dose, 0 I cc 

.VouLTEiLANTS —Oil of turpcnlmc was formerly U'cd as an adulterant, but 
this lias been replaced by terpene.s obtained in tiie preparation of tcrpeueless 
oils Tlie U S. P. X required the oil to contain at lea®t 4 per cent citral, jet 
e\en such a citral content is no mtenon of purity Pince citral from a che.*5per 
source (oil of lemon grass u Inch contains about SO |)er cent citral) may be added. 
Only ft careful check of the ph>*sic3l and chemical constants of the oil will deter- 
iniiie its piiritj’. 

Terpeneless Oils.— Oil of lemon and oil of orange bj- virtue of their Inch 
torpene content often de\elop a tercbintlunate odor on keeping. A considerable 
amount of these terpenes may l>e removed by distillation under reduceii pressure 
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A tcrpcncicss oil of lemon with a citral content of 40 to SO per cent may be 

prepared, and ir *"■ ' ■ ' ’ ' 

been removed, ' 

in smaller quan ■ 

considcrabl}' hij 


PECTIN 

Pectin (N. F. 1942 to date) is a p«irific<I carbohydrate product obtained 
from tile dilute acid extract of the inner portion of the rind of citrus 
fruits or from aj)j)Ie pomace. It consists cliiefly of partially metlioxylated 
polygalncturoiiic acids. Pectin is from tlie Greek meaning congealed 
or curdled. 

Pectin yields not less than 7 per cent of methoxyl groups and not 
less tlian 78 per cent of galactnronic acid. It differs from “commercial” 
pectin in that it contains no sugars or organic acids, but is pure pectin 
to whicli no additions Imvc been made. 

Pectin in fruit is in an insohihlc form known as protopectin; it is con- 
verted to the soluble form by Iicating the fruit with dilute acid. This 
solution of pectin can be jirecipitatcd by means of alcohol or hy "salting 
out;” then waslicd nud dried. 

Pectin occurs as a coarse or fine powder, yellowish white in colw, 
odorless and with a mucilaginous taste. It is completely soluble in 20 parts oi 
water, the solution being viscous, opalescent, colloidal, and acm to 
paper; one part of pectin heated in nine parts of vater forms a stin gei ^ 
Tests of Idcntltj* and Puritj ■’ 

Pectin has a wide use as .. . jn* 

mercially. Therapeutically, yy 

of ulcers, acting to keep out ^ 

it stimulates the growth of new cells. 


BERGAMOT OIL 

Bergamot Oil (U. S. V. 1842 to 1905; K F. 1910 to date) is “ 
oil obtained by expression from the rind of the fre^i fruit ® 
Bergamia Risso et Poiteaii. The name bergamia is from i 
beg-armndi, meaning literally prince's pear and refers to the pea 
fruit. The plant is a small tree yielding non-cdible fnnts haMng 
yellow rind from which the volatile oil is obtained by 
trees are cultivated in southern Europe, Asia_ and tropica 
Italy and France yielding most of the commercial suppj- 
Constituents —Oil of bergamot yields not less than 36 per cent o 
calculated as Imalyl acetate C,oHijCJI»0, , . adapted for 

Uses.— Oil of bergamot is used as a perfume, being e.p y 
hair tonics and other external preparations. , ^ ♦i.p fresh fruit of 

Lime Juice (N. F. 1916 to 1926) is the juice expressed fmm i 
Ctlrus aurantifolia. It contains from 5 to 10 per cent ol cunc 
in refrigerant drinks. , i„fre and the thick 

Citron IS the fruit of Citrus Medico Linnd, The fruit is iar>,c « 
rind is “candied” to form a popular confection. ... as a succulent 

Grapefruit is the ripe fruit of (7»fn*spararfm, and h widely 
and refrigerant food, rich in vitamin C. 
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Bad Fruit or Bengal Quince is the fruit of " ’ 
to India. The fruit somewhat resembles an 
mildly astringent, although it contains no tani 
and dysenterj-. 



Fto. 193 — Buehu leave'i, sliomng oil cantiet which give the leave? a glandular* 
punctuate appearance 1, Daroima ertnaia orali*; 2, B. crenulala lali/otia, 3, B. belultna, 
4, li itrralifotia, 5, Emplturum eneetum, (>. <]ehi*cent fruit of B ertnulota, 7, floner of the 
snine (After Tschirch ) 



Kto 190 — Trans' erse section throucli the leaf of Darosma terralifolta Willd. e. epider- 
mal u;lls of upper surface, the inner nsUs of nhicli are toucilaginous and restioe upon a 
'Single row of h>'poderma] cell? mostly mucilaginitcd The mucilage (ri) frequently' 
include'- dendritic excretions of dioi=inin in the form of feathcr-like aggregate?, which 
di-i-ol' e in solutions of potassium hydroxide, gi'ing a yellow color, p, palisade cells, some 
of which contain rosette Aggregate? of calcium oxalate, c. chlorenchyma, some of the cell? 
containing rosette aggregate? of calcium oxalate, al-o a large I'asciilar bundle (mestomc 
strand) with a steromatic pcricyele fortumg an arch on the dorsal face, d, epidermi? of 
Ion er (or dorsal) face of the leaf (After Solereder.) 

BUCH0 

Buchu (U. S. P IS42 to 1030; X. F. 19.36 to date) is the dried leaf 
of Baravna behiUna ('rininlK’i^) flartlin^ ot Wendland, known in com- 
incrc<‘ as SJiort Iliichu (JS^2 to date); or of linrowm crcnuhfa (’Liiinc) 
Ilofiker, known in contmercc as Oval Uiichu (1S42 to 100.7, 1920 to 
tiate, thoiigli soniftiines failed Short Iluchii); or of Baroriiut serraltfolia 
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■■'S I^ng B„c),u (JSS2 fo m, 

the heavy odor of \\re feaverjem/Lfe ‘'"7’ *'" 7 "' *» 

acter of tJ.e margins of the leave^fnd ; '■ 0 ^ ‘o (he char- 

■I lie plants are ion- shrubs /nl- ^ birch-leaf-lile. 

imd the drug is 

the Hottentots when white men 1 ®' i *'>' 

introduced into Europe about isof?* ‘ territory, and nas 

Fomulap-. ''™ TKOCTirnn.-Sec Figures 195 and 196 and the National 

calcium oxalate in roseU ^'^^5 odor aromatic, _ mint-like; taste caniphoraceous; 
irregular masses or sphere *?™ter; epidermal cells nith 

opMeS 

oil, and long buchu contain^ P®*" t^nt t>f a volatile 

anXiSal or b:^^u^^ro^t:‘' “1.^ ffo ohout 

'’'‘S-i>IuoS“i:^ diosmetS ™ 
plants j’iddinir ^ 

JTmtter, and j’ieJds nnf ^ foreign or^tanic 

Uses Atw DoH -nT^^ than j per cent of acld-insoluble ash. 

•s evereted bv iha a diuretic and a carminative. The volatile off 

^ose, 2gin. ^ ^®n^«ring the urine sL’ghtly antiseptic. A\er8)K! 

leaves of Empleurum ensatum (see 
about 1 . - . . -j 

The Jca^ 


Karoo bIip>. numerous simple hairs, 

are ovate, 3 to'V Diosma aucculenla, of South ,^rica. TJio le.aw.' 

and 20 per cent of ex 
smaller than those of 

KUefU.S.P. 1831 tj, .„ , Tl„„l,nt 

IS a low shrub ivith flesh ' 

cj-mes. It ha, a stronj 
T ic leaves hear many 

cont Ji'° “' 

wheat coloring pnncipic, also present in lemon ps-ch *''“r. 

to xntamin “1» *’ “"d nther plants; it may contain or he relat 

artcriScrosis’aou’ to have an important effect on re-ohlW 

Oil of Rue fTT If ^T.^'it'og the capillary function of assimilation. 
frcVhlcaresof ffo'o iaibtamed by steam dis‘n'?‘'<"> ‘t,' 

and tSSs « '■o of a jyllowish or greenW. rotor, arirm 

sohdifS a?Lom in?'n''' Possesses tbi odor and taste ofthe leases. 

“ at about 10” C It consists chiefly of methyl-nonylkelone. 
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poisonous. 



Tio 107 — Piloearpui ptnntUi/oliu$ A Trans\ers« section o( loBnina sliOHing upper 
epidermis (£), oil cavitiei (>Se) pilisade cellt (P). some of nhich contain rosotteageieBstes 

of /•'•l.’l.lt.. .-.-..s ft .»A ««n» n‘ ->■ 


lamina (After Meyer ) 

Pilocarpus or Jaborandi (U R P. 1882 to 1916) con'iists of the leaflets nf 


base rounded or acute, unequal; marpn enUre, sbRhtlj’ re\-olute; upper surface 
dark preen nr l)rotMii«h preen, plabrous, under surface yellowish or greenish 
brown, pubascent, with numerous light brown projections, midrib prominent- 
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(Curtis) 1Vi]/cJeno«', know'll in commerce as Long Btichii (18S2 fo ISOk 
1910 to date). 

Iluchu is from the Zulu name for the drug, bucu; Barosma refers to 
the heavy odor of the leaves; serratifolia and crenulata refer to the char* 
acter of the margins of the leaves; and hetulina means birch-leaf-Iike. 

The ])Iants are low’ shrubs indigenous to Cape Colony, S. Africa, 
and the drug is collected from the w'ild plants. Buchu was in use by 
the Hottentots wlien white men first visited this territory’, and was 
introduced into Europe about 1821 by the Cape Colony colonists. 


Desciuption and STaucnniE, — See Figures 195 and 196 and the National 
Formulary. _ , 

Powder.— Greenish yellow’; odor ai 
calcium oxalate in rosettes, 15 to 30 r 
irregular masses or sphere crj’stals of 

and with walls modified to mucilage; few' simple hairs; fragments ol loiyer 
epidermal tissue with numerous stomata; fragments of chlorencnjina wi 
numerous oil-secretion cavities and oil globules. , , , 

Constituents.— Short buchu contains from 1.2 to 1*45 per cent of a ^ 

oil, and long buchu cor ' ' , 

30 per cent of diosphen 
and boiling at 232*" C.; 
f-menthone. Buchu als 
peridm. (Diosrain has 

glucose, rhamnose and diosmetinc on hydrolysis. , ii . 

Standards.—BucIiu contains not more than 8 per cent of the ste 
plants yielding buchu and not more than 2 per cent of other mr g R 
matter, and yields not more than * he volatile oil 

Uses and Dose.— B uchu is a A\er 3 jre 

is excreted by the kidneys, rend.. ^ 

Adul^rants and Substitutes.— T he le^'^ of yield 

Fig. 195) have been offered for long buchu. They have a bit ^ principle, 
about 1 per cent of a volatile oil which does not contain a co . P. 

ti.a ...^,., 4 . ►ocAmhiA ^hort buchu except lor 


and glandular and have numerous simple haire. . Africa The leaves 

Karoo Buchu is derived from Diosma succulenta, of at tlic 

are ovate, 3 to G mm. in length, ping diosphcoo*' 

apex. They yield an oil with i . • B. pukhelh) 

and 26 per cent of extractive ' . ' , 

smaller than those of B. betulina and have an odor ot ‘^*tr j . 

Rue fU. S. P. 1831 to 18821 is the leaves of Ruta ffrai'coknSn^' tcrniinn' 


The leaves bear many short-stalked glands containing a <pj,c drug 

oil The fresh leaves may blister the skin if applied or na^ pool, 

inorhcrcl^d 


arteriosclerosis and restoring the capillary’ function ot oM 

Oil of Rue (U. S. P. 1873 to 1894) is obtained by eolor, darUy 

fresli loaves of Ruta graveolens L. It is of a yeIIow’i.‘:h o 
and thickens U[)on aging, and possesses the odor anu ..i;.e(one. 
solidifies at about 10® C. It consists chiefly’ of methy 



PILOCAUPUS 


379 



r 


Fia. 197 —Pilocarpua pinnattfi/ltut A. Transverse section of lamina shos^mg upper 
epidermis (£), oil cavities (5«). palisade cells (P), some of irtiich contain rosette aEgrega tea 
of calcium oxalate, loose parenchyma (rn), some of the cells of which contain calcium 


lamina (After Meyer ) 


Pilocaipus or Jaborandi (U. S. P 18S2 to 1916) consht'i of the leaflet** of 
Pilocarpiis Jahorandi Holmes (Pernambuco Jaborandi, 1894 to 1916); of Ptlo- 


base rounded or acute, unequal; maiifin entire, slightly revolute; upper surface 
dark green or brotvni-h green, glabrous; Under surface yellotiisb or greenish 
broMn, pubescent, with numerous light biewn projections, midrib prominent, 
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Rlandular-punctate; texture coriaceous, brittle; odor slight; taste bitter, some- 
what aromatic, becoming pungent. 

Paraguay jaliorandi is somewhat broader, sometimes obovate, thinner and 
less coriaceous and frequently with black disk-like fruits of a species of Puccxnxa 
on both surfaces. 

Maranham jaborandi is smaller, coriaceous but rather thin, and frequenth 
bearing the same An Pororruay jaborandi. 

The structure anc ■ id 198. 

All of the commei . ‘ ^ P®*" 

alkaloid pilocarpine. 



enings and simple and bordered porc^. . . 

oil globules, /’p parenchyma cells. (Drawing by ITaase ) ^ ^ jJydrO' 

Pilocarpine Nitrate (U- S. P. I90o to date) and 
chloride (U. S. P. 1SS2 to 1936; X. F. 19.36 to date) ji iroIir.es, 

loid obtained from the dried leaflets of Pilocarpus . 


or of Pilocarpus microphylhis Stapf. _ . , i,<,vine a 

Pilocarpine is the lactone of pilocarpic acid, an acK crystaHj^c 

line nucleus. It is an oily, syrupy liquid, thotign • ‘ , leaves 

easily. It is usually obtained by treating tlie P°". the i*ei^^*l^ 
sodium carbonate, extracting with ben/ene and then s ‘ solution is 
extract witli dilute hydrochloric or nitric acid. I >5 i i..-Af,)riine 
then made alkaline and shaken ’ crystal^'^^^' 

tion then shaken with acid and 
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hydrosen peroxide and pota':*wum tlichromatc is, however, characteristic. 

Uses and Dose.— T lie salts of pilocarpine are preferred to galenicals made 
’’ ' ' ' horetic, a sialagogue and a myotic Aver.ago 

iR 

■ (U.S.P 1820tol92G;N.F. l92Gtol047) 

is the dried bark of Zanthoxylum ameneanum Milfcr, known m commerce as 
Northern Prickly Ash Bark (1820 to 1947); or of Zanthoxylum ctava-hcrcuhs 
Linn6, known in commerce as Southern Prickly Ash Bark (1873 to 1047). 

Zanthoxylum is from two Greek — a r ^-y 

' '■'* > > . ' 

is a 
outh 

uahuiii, I'leorasKU aiiu Kansas, <(5. ciava-mrcults is a shrub or tree found south 
from Virginia to Texas. 



Fjc. 199— Southern Prickly Ash A piece of the IsirK fiom coronicrcial diup allowing 
corky warts occasionally surmounted Iv o thorn (Drawing by E H V irth ) 


The use of • ’ ’ » * • . n 

tion of the In 
settlers for tl 
drug also enj< . 

Prickly ash bark is in transversely curv^ or flattened pieces or in single 
q ^ ’ ''’■«> ' > to 4 mm. m tliick- 

n y, or where cork is 

a may show lightcr- 

cf ^ / flattened prickles, 

southern prickly ash bark shows large, conical projections of brownish cork 
up to 3 5 cm in diameter, or scars where these have been knocked off. The 
inner surface is yellowish to light brown, finely striate longitudinally, and with 
minute flashing crystals (Northern) when vicwTid W'lth a lens under a bright 
light, but mostly devoid of the«c cr>'st.als in Southern. 

The powder is light yellowish brown; odor slight, taste hitter, acrid and 
pungent; starch grains numerous, nearly spheroidal, from 2 to 10 microns in 
duametcr; calcium oxalate chiefly in monmlinic pnsms from 10 to 45 microns 
in length; occurring in crj'Stal fillers and in parcnchjTna cells of the primary 
cortex; oil-socretion cavities having a nearly colorless or light yellowish oil; 
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cork cells fetron^ly thickened and liRnificd; bast fibers, tlilck-^allcd, slishtly 
licnified, swelling perceptibly In hydratwl chloral T.S. 

In Sotjthern prickly nsit occur Rrotip*; of larce, more or less lipnifiecl stone 
cells, up to 150 microns in diameter and the lipnified cork cells arc more numer- 
ous. 









'C i lil HI 

I'lO 200 —Southern Prickly A-h. /!. Transverse Bcction by 

frequently in successive strata especial^’ in the projections. 


Sieve tissue (»), medullary rays (i») I to 3 cells wide, an coUenchyma is ioot 

prickly ash the ligmfied cork seldom exceeds 20 rows of ce ’ gj from either tH 

developed with thickened walls, and the stone celK arc upto250tiu‘^'’'’!j 

inneroroutcrsurfaceshownumerousrod-shapedcrystalsan Isolated 

in length, which polarize light with a display of bright i thin bark and su^ 

showing pores and lamclls. C, Group of bast fibers found fibers 

rounded by parencliymn (p) Z>. Longitudinal section near a g niedullary raJ” '' 

non-hgrufied bast fibers (b). calctum oxalate (ca) m crysta 
parenchyma (p) containing starch 

The druc contains two resins, one acrid, the berberiuei 

acrid volatile oil, a bitter alkaloidal principle, soinew , ^ q per cent, aci 

a crystalline phenol compound, xanthoxylin; total asn, 
insoluble ash, 0.3 per cent, ivorfl'^e dose, 2 pun 

Xanthoj ’ • ’ • • • — *”•'> Avera« „ ,.r.rnino» sut^ 

The bar 

stitutc of . . 


901 is & common 
Sf/"sVbarkfto»''l«'‘ 


XANTHOXYLUM ?>So 

tlie corky conc-<liave been reinovedby scraping liab been substituted for northern 
prickly ash bark 

Xanthoxylum Fniit or Prickly Ash Bernes (N F 1910 to 1947) is the dried 
full-grown fruit of Zanlhoxyltm amencanum Miller, known in commerce as 
Northern Prickly Ash Berries, or otZanlhoxylum chtia-herculis Linn<5 known in 
" ’’ * ’ " c fruits are collected W'hen full 

in length, fleshy, gray-brown 


pericarp of narrow, irregular, elongated cells with thick hgnified walls, polygonal 
cells of the seed coat w ith dark brow rivh walls, numerous globules of ^oIatlle oil 



Prickly ash berries contain a resin and a volatile oil, of which citral is one of 
the constituents Total ash. 5 55 per cent, acid-insoluble ash, 0.13 per tent 
The drug is a tonic, a mila stimulant, a diaphoretic and an alterative Average 
do'.e, 1 gm. 

Angostura Bark, or Cusparsa Bark (U. S P 1820 to 1882) is the bark of 
o^Tmaoha, a small tree growing abundantly in the mountamouv districts 
of Venezuela It was formerly used in the preparation of Angostura Bitters, 
winch also contained gentian and a number of aromatic substances, as ginger, 
cinnamon, cardamom, orange or lemon peel, and caraway or cloics 

' " * -;]y curbed pieces, from 5 to 12 cm 

in * to 3 mm. in thickness, externally 

hgl laonal patches of a vchety jinrous 

cork; inner surface light brown and finely striate, fracture short, smooth and 
resinous; transverse surface of middle bark brownish red, inner bark biowmsh 
jellow with numerous shining resin canals and groups of bast fiber.-, odor dis- 
tinct; taste bitter. Five alkaloids (cusparmc, galiplne, cuspandme, gahpidme 
and cuspareine) have been isolated Angostura is an aromatic bitter, it i-« a 
stimulant, a tonic and a stomachic It is interesting to note that the bark of 
Slnichnos nw vomica has been siib«tilulc<l for an^stura and has produced 


tributed throughout Mexico and Central America. The fruit and seed of this 
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tree nre recognized by the Piiannaco|Kem of Mexico under the title of Zapote 
Blanco. Tlic fruit is ediWe, Although paid to induce sleep, whereas the kerneU 
of tlic fDctl }iavo been regarded ns deleterious or even fatal I'n their effects, 

SIMAHU 31 ACE/K, Oil QUASSIA I'AMiU' 

'’J'his fainfiy, wliicli cojiiijrivtt nboat SO genera and 150 species, con* 
sists chiefly of tropiwd or subtropicai trees and sijruhs, with alternate 
and |jfnnntefy cotiijiniind Jearcs, rcgahir //owers and drupaceous or 
sninara-Iike fruits. Jlesin oannis occur only in the periphera/ region of 
the pith and arc seldom foiiml in the cortex. 7'hc hairs are usually 
both rmicellular non-plandidar and luuiticeJ/u/ar gfandular. Calcium 
oxalate is usually seerctn! in the form of rosette aggregates or solitarj' 
crystals; in some instnnce.s sty/o/ds occur. AUnnthus glandidosa, Tree 
of Heaven, is a conummly cultivated member of the family. 



* Iji ^ 

Vii. 20J -Jamaica a. Wood fibera: b. 

wood pare,icj»j'ma «ich pn^roaUc crj-staK The drflwinzs (fr . cube. 

Ijal, and C, radial socUoni>) arc diftirraiiiinaticany combine i 
Helen Day ) 

QUASSIA , .V 

V P 1036 

Quassia or Bitter Wood (U. S. P. 1820 to 1930; iV r- 
is the wood of Picrasma exceha (Swartz) Planchon. n as 

as Jamaica Quassia, or of Quassia amara Vwne, no g^rinain negro 
Surinam Qu.assia. Quassia is from Quassi, the ,^ruc* 
who Rrst discovered the febrifuge properties ot t^e 
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Greek meaning bitter; aviara is I^tin for bitter, anti cxcclsa is from the 
I>atin meaning surpassing, t. e., the tallest tree in the genus. Picmsma 
c.rpcha is a tree attaining a height of about 25 meters, growing in the 
^Yest Indies, while Quassia amara is a branching shrub or small tree 
attaining a lieight of 2 to 3 meters and found in Venezuela, northern 
Hrazil and the Guianas The wood is usualU cut into logs (see Fig. 7) 
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a^fcw stone ceils rorlr - of Surinam quasfia 

' a bitter crj'staiiine 
oi iwo crystalline principles, c-picrasmin 
u-piciasmm; nn alkaJoidal principle wliiclj pir'es a bine flnorescence in 
acidified alcoholic 5olutK)n. Total ash, about 3.75 per cent; acid-invobble a*-]:, 
about 0.1 per cent, 

Uses asv Dosn.^Quassia is a bitter tonic. It is also used, in the lorm of an 
enema, as an anthelmintic. Average dose 0,5 gm. 

n f I tn 3 hp 



* "“”V‘ 


Fio. 204 ~A. Transverse section of Jamaica Qoasaitv >,g containing 

Quaisia; g, tracheae, /, irood fibers, hp, wood parenebyma, . 
oxalate, tn, medullary rays. (After Afeyer.) 


Quassia feaifc, the barks of Ficrnsnia exertsa and Q*'” found in the "ood 
medicine and probably contains principles similar to tno j 
The Surinam hark occurs in thinner, liphfc'colqrea pie stone cri'; 

admixed with the poudereef drug. It determined U\ 

The wood of Pirr;^'"' ’ rtu«Utuenfs. 

S'f ‘orooiofS.-*™?? 

Simar ■ ■: • ' - .i- - 


(> , tne latter % 

Islands and Florida, and yielding 
root bark is collected and deprive 
supplies come from Ciudad Bolivar 



MYRRU 
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Orinoco simaruba occurs in flattened or transa'ersely curved pieces, from 
4 to 12 cm. in width, and from 2 to 5 mm. io tliickncss; externally graj’ish or 
yellowish brow’n, somewhat velvety to the touch, irreffu^arly wTinkled, with 
occasional patche.s of the shining silvery periderm; inner surface yellowish brow n, 
longitudinally striate; fracture short fibrous, porous and \\ith yellowish stone 


acid, and calcium oxalate and malatc 

Sim.aruba is a bitter tonic. 

BimSERACEyi:, OR AmtRIT FAMILY 

This family, comprising 13 genera and about 140 species, consists 
largely of tropical shrubs and trees, having alternate compound leaves 
and small flowers formed in racemes. The plants are especially dis- 
tinguished by tiicir internal secretnr>' system. Schizo-lysigenous balsam 
canals or giim-rcsinous canals (Fig. 205) occur within the sclerenchyni- 
atous pericjcle, also in the secondary cortex and medullary rays and 
occasionally in the primary corte.x and pith. The epidermal lajer in 
the leaves is usually modified to mucilage. The pcricycle is a composite 
and continuous ring of sclcrenchyma. The trachea? ns a rule iiave simple 
perforations, which are very large in the walls adjoining the parenchyma 
cells. The medullary rajs are narrow. Calcium o.valatc is secreted in 
the form of rosette aggregates or solitary crystals (Fig 205). Glandular 
and non-glandular hairs arc of a number of specific forms. 

MYRRH 

Myrrh or Gum Myrrh (U. S. P. 1820 to ilate) is an oleo-gum•re^^n 
obtained from Commiphora abyssintca (Derg) Engler or from Com- 
viiphora niohnol Engler or from other species of Commiphora. The 
name Myrrh is from the Arabic wurr, meaning hitter; Commiphora is 
from the Greek, meaning gum bearing; moimol is the native Somali 
name, and iihyssinica refers to the Iinbitat of the plants. The plants are 
small trees sometimes attaining the height of 10 meters and found 
growing in Arabia, Abyssinia, and Somaliland. 

The gum-resin e.xudes naturally or from incisions made in the hark, 
It IS first of a yellowish color, hut soon Jiardens, in the intense heat of 
these countries, becoming darker, and is then collected. There arc two 
prineipal commercial varieties of nijirh, the one known as African or 
Somah Myrrh, and the other as Arabian or Yemen Myrrh, tlie former 
being considercsl the better of the two. 

There are numerous references to myrrh in the Old Testament, hut 
It is highly possilile that the product thus designatctl was one of the 
iKlelliiims. iVIyrrh was an ingrtxlient of the einbalming material of the 
ICgJiitians. Its use in ineense and pcrfiiiiies in ceremonial religious life 
^iiiee the <Iajs of remote aiiticjuity i:, well known. 'I'hcojihrastiis, Pliny 
arid other early writers mention it and from early times it has been 
\ allied in domestic nicdieine for its aromatic qualities. 



DUItSKUAGE^E, OR MYRRH F^iMILY 


Di;fcCiai>TioN’.— In irregular, agglutinated tears or masses; externally roueh 
and uneven, yellowish to reddisli brown, covered with a yellow i'-h dust; brittle, 
tlic fractured surface wax}’, granular, oily, mottled, somewhat translucent in 
thin pieces; odor balsamic; taste aroinatie, bitter and acrid. 

PownEii — In glycerin mounts the powder shows yellow’ or yellowish brown 
irregular fragments made up of a grajnsh matrix, containing oil globules, a few 
fragments of Jignjfied tissues consisting of either sclercncJy'jnatous fiber*, or 
of small groups of stone cells, the Indiv’idual cells of the latter having verj’ 
thick, porous walls and being from 15 to 50 microns in length; and occasional 
starch grains from 10 to 35 microns in diameter and varying from spheroidal 
to soiricuhat pear-shaped grains. 



I . ‘V!. Vw.;-'! 



. .vj ;a* 

Vi.-;..- , ■ >* " 

haliJy Cow* 

I'lci. 20 , > -Ti ansverse socUon of the bark of ono of tjic , o, jnore or 1 ”® 

imphora murrha P, borke made up of sclerotic ce!I» («) ®" , „,oa(hnK of the gw * 
eplioroidal secretion can.nh, one of whicli (O) shows tho urCo ,»],»«; p, parenchJT® 
resin, TTi, medullary rays, b, bast libera, k, crystah of calciu 
(After Vogl ) 

C 0 N&TITUENT.S —A yellow or yellowisli grCTti, ■10 per'e^*’ 

6 per cent, having the charactciistic odor of inyrrJi; r . and ^ 
com/wsed of several constituents, among which are r ’’hicb >''' /• 

commiphoric acids), rescncs and phenolic compouna , 
iirotocatechuic acid and pyroeatochm; gum, ®hout ou i 
soluble and insoluble portions and forming a . ^^pji^oneofdieprf". j. 

er but soluble in ' 

litcTpenes- 

rneta-crcsol, pinenc, limonene, dipentene ana two rV'l'injc acids, 
of old oil is due to free acetic, myrrhohe and eommipi 


MELIACE^, OR MAHOGANY FAMILY 
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Standards and Tests.— Mj-rrh yields not less tlmn 30 per cent of alcohol- 
soluble extractive and not more than 5 per cent of acid-insoluble ash. 

Myrrh forms a brownish yellow emulsion when triturated with water (dis- 

fT-rtiT. rT..rr..r<^v1nc^^ »n (rnnIoH jtjj brOminC 

icn moistened 
or bdellium), 
frequently in 

' ■ other Rum-resins, including several 

, \’arious species of Commiphora, and 

which are characterized by not pvinR a purplish color with nitric acid African 
BdelUum occurs in yellowish brown mas-scs, reddish in transmitted light and 
with a pepper-like odor and bitter taste, Indian Bdellium occurs in irregular, 


Bisabol, or East Indian Myrrh, is exported from eastern Africa and Asia; it 
resembles true myrrh, but an ethereal solution of it docs not become rcddi‘>h 
with bromine vapor A solution of Bisabol^ 1 15 in petroleum ether, gives a 
red zone when 6 drops of it arc admixed with 3 cc of glacial acetic acid and 
laid over 3 cc of sulfuric acid , later the entire acetic acid layer assumes the same 
color. With genuine myrrh a very pale rose color forms. 

Opop&na: ■ ■ ' *’ -* - » -•- / . 

indigenous 
It yields fr( 
balsamic o( 


Ohbanum or Frankincense is the oleorcsin obtained from BoiucUia cnrUrii 
and Mamla Elemi is obtained from Cananum commitne 

meliace/T:, or mahogany family 

This is a family numbering 37 genera and about 600 species of tropical 
and subtropical trees and shrubs, having mostly alternate and compound 
leaves and axillary clusters or racemes of flowers. The family is espe- 
cially known for its yielding flic maliogany wood, which is considered 
one of the most dzinible ami %'aluabJe of cabinet woods. The true mahog- 
any is obtained from Sinrlcnia vuikagoni, a native of tropical America 
and formerly very abundant in Jamaica; now, probably all of tlie mahog- 
any wood comes from Central America It is cultivated in Floritla and 
California as an ornamental tree Other genera of this family jield a 
woo<l which is snbstitutcil and sold for mahogany. Quite a luiniber of 
timbers, obtained from plants entirely iinrclateil to the Mcliacca;, are 
also sold in commerce as mahogany. 

Cocillana or Guftpi Bark (X F. 1910 to 1920) is the bark of Ounrea Rti^bf/i 
(Britton) Iliisbv. (Jii.'irea is tlic natne name, ami the sjiecios h named after 
Dr. H H. Busby, who introtluml the dnig to mcdiemc The n.atiics use it 
as an emetic, as an expectorant it resi-nibles iixrac in its action on tlic respiratory 
organs 
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POLYgALACE£, or milkwort family 


The bark occurs in flattened or transversely curved pieces up to 2 cm. id 
thickness; externally grayish brown with whitish patches of a lichen, roughly 
and unevenly fissured, having longitudinal furrows and occasionally transverse 
fissures; inner surface brown, coarsely striate and often roughly fibrous from 
detached strands of bast fibers; fracture coarsely granular in the outer hart, 
and splintery fibrous in the inner bark; transverse surface vith thick, light 
reddish brown periderm, having numerous slightly yellow stone cells, inner bark 
tangentially finely striate; odor slight; taste somewhat astringent, unpleasant 
and slightly nauseous. 

Cocillana contains an alkaloid, rusbyine; a mi.vture of resins, 25 per cent; 
a fixed oil, 2.5 per cent; a caoutchouc-like substance; and tannic acid. Total 
ash about 7.5 per cent, acid-insoIuWe ash about 1.25 per cent. Cocillana is an 
expectorant ’ ’■ • — *' — age do.se, 1 gm. 

Azedaraci ' . of the root of Melia a:cdarach, 

a beautiful • cultivated in Europe and the 

southern Ur ' . is very astringent vhen green, 

yellow and ^ on drung. It is poisonoLS to 

f » r />f Hio neruierm, 

■e ye!!o« 
patches, 
letached 
id sem^ 


what acrid. 

The drug contains a resin with anthelmintic properties, ^\hIcl^ is 
in water but soluble m alcohol, ether, chloroform, carbon dj««lncle, pejroi 
benzine and oil of turpentine. It is precipitated from alcoholic solutions oj 
addition of water. 

Azedarach is used mainly as an anthelmintic. , ,, , # t 

ladiin Azadirach. Wargosa or Neon Sark, w the dncd baik o 
indica, a tree indigenous to the East Indies and rather UnUnioal 

the tropical countries of Asia and to some extent cultivated, in , , . ^ 
name means “a noble tree of India.” Assam or Bangalore Gum 
from this tree. . , ,,, 

The bark contains a bitter alkaloid, margosine; a bitter nrnorp 
margosic acid; and tannic acul Azadirach is u«cd m indi.a an 
colonies of Great Britain as a simple bitter, replacing gentian m 


POLYGAUACE.^:, OU AIILIC^^'ORT FAMfLY ^ 

Tins family consists of about 700 species, 
tropics where they may become shrubs and trees, rhe ‘ jj,j. 
alternate and exstipulatc, the flowers are perfect aud 
fruit is usually a capsule enclosing camncled seeds. Among 
features of this family the following may be mention • 
transverse walls of the tracheae are marked by simple n.nrro" • 

fibers possess bordered pores, and the medullary ra^ \ here arc 

T’he cells of the pith are sometimes lignificd- ^ In the 
several important characteristics: (1) sclerotic ce s fiicre 

found in the loose mesopbyll and palisade layer; (-1 thin 

is a strong tendency for the epidermal colls to 
resembling the leaves of Erythroxylon; and (3) 
in the veins of Polygala Xon-glandular hairs arc m 
occasionally uniseriate. GJandii/ar hairs arc wanting- 



Senega or Seneca Snakeroot (U. S. P. 1820 to 1936; N. F. 1936 to 
date) is the dried root of Polygala senega Linne. Polygala is from the 
Greek meaning “much milk” in reference to ^e early use of the plant 
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VOLYGi\LACEM, OR MILKW’OKT FAMILY 


as a galactagogue; senega refers to the Seneca tribe of North 'American 
Indians. The plant is an herbaceous perennial with a large knotty 
crown from whieli several leafy stems up to 30 cm. high arise in the 
spring and die down in tlie fall. The roots are dug in the fall and care- 
fully dried, 'j'herc arc two commercial varieties, tlie Northern, collecte<l 
ill jManitoha and Minnesota; the Southern, from Virginia to Texas. 



upon the addition of potassium liydroxidc 7 
(iSlO shows fiber tracheicis (tf) and tracheal tu 
seen at the center of the root, (Drawing by 
of the Amer Pharmaceutical ^Vssn.) 


Senega was used by the Indians as a remedy for ^ jr^ropc 
investigated l)y early American physicians, ttas ^ ^.^ry 

1738, and as one of the ne^\ American drugs, enjoy 
reputation as an expectorant and cough remedy. 

Description and Strdctuke —See Figures 20G, I 

PotfDER.— Palo brown to tveak yellow, odor ■' 

somewhat sternutatory; taste sweetish, becoming strong > > 


euphorbiacea:, or spurge family 
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show thio walled parenchyma, cork-Iike cclK ^eve tissue, narrow trache®, short 
pointed tracheids with numerous simple or bordered pores, lignified medullary 
ray cells with simple pores 

Constituents.— About 5 or 6 per cent of two glucosides: senegin, which 
recembles saponin, and polygahe acid, which is sternutatory; 0.12 per cent 
of a volatile oil which is chiefly methyl salicylate, resin; pectin; sugar; and 
considerable proteins. Total a^, from 24 to 4 per cent, acid-insoluble ash, 
from 0 35 to 1.65 per cent. 

Uf^ES AND Dose — Senega is an expectorant, a stimulant and an irritant. 
Average dose, I gm. 

Polygala Pubella or Buter Polygala JU. S. P. 1820 to 1882) is the dried root 
and herb of Pohjgala nibella It is a biennial herb aliout 20 cm. Jiigli, growing 
in drj' fields from Canada to the Gulf of Mexico. The leave.? are alternate, 
’ ’’ ' ‘ ■ *’ narrow raceme of purple, pendti- 

tastc. It contains a very bitter 


0.ipuuiJ 

of Polyga 

j’lelding 

Pohjgalac 

>mtnonly 

■ , ‘ . ' senega, 

but are from 7 to 20 cm. in length and from I to 9 mm in diameter. Tliey are 
nearly cvlindncal, more or less tortuous, light brown m color, longitudinally 
wrinKleci and marked by numerous transverse fissures The crown is surmounted 
witli a number of stem-bases which somewhat resemble the roots They prob- 
ably contain saponin, and on this their emetic properties depend. 


EUPIIOItDIACE/E, on SPt’hGE FAiMILV 

This is a large family of about 4000 species, whicli arc widely dis- 
tnbutcil. Outside of the fact that the flowers arc subtended by an 
involucre, which resembles a calyx, and the fruit is a 3-lobed capsule, 
there are no distinctive morphological features which e.xtend tlirough- 
out all members of this family. It is ordinarily stated that the plants 
possess a milky acrid juice, but this is only true of some of the genera. 
There are many difTerciit kinds of secretory tissues in this family. (1) 
Lacticiferous tubular cells arc especially characteristic of Euphorbia. 
They occur in the pith, cortex, and in the veins of the leaves, and the 
milky contents may contain starch grains, protein cr^-stals, rosette 
aggregates of calcium oxalate and tannin. (2) Lacticiferous vessels occur 
in Ilcrca, one or more species of which jicid caoutclioiic, and in Manihofy 
the tuberous roots of which furnish tapioca starch In the former the 
juice is of a milky character and in the latter in the nature of a watery 
sap. (3) Hows of laticiferous sacs are confined to the genus Mkramha. 

f " ■ ■ ■ 

c 

tory organ, consisting of verj' much elongated sacs having a brownish 
eontent. is found solely in the pith cells of MaUvttf,i and some otlicr 
genera It is usually s-urrouiwlcd hy a ring of small cells resembling an 
epithelium, (fi) Idioblasts, or secretory cells with an olcsircsin content, 
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EUPIIOnBIACE^, OR SPURGE FAMILY 


are found in Ricinus, Croton, etc. T]ie cells are large and contain a 
yellowish and strongly refractive secretion, giving rise to transparent 
dots in the leaves. (7) Secretory lacunae, resembling the intercellular 
secretory recciitacles, occur in some of the Etipliorhiaccas. (8) Mucilage 
Lacunae, or groups of cells having mucilaginous walls, are found in a 
limited number of genera. Both glandular and non-glandular hairs 
occur in a number of specific forms. Stinging hairs are also found in a 
number of tropical genera. 


FIXED OILS, FATS AND WAXES 

Fixed oils, fats and waxes lire mixtures of esters of aliphatic acids. 
In fixed oils and fats the alcohol is glycerol while in waxes a large num- 
ber of higher straight-chain alcohols have been found. 

Fixed Oils and Fats differ only as to melting point; tliose 
liquid at normal temperatures arc known as fatty or fixed om while 
those that are semisolid or solid at ordinary temperatures are knwii as 

fat.’!. Also, there is no chemical diirerencc lietween fats arid oils o p an 
or of nnimnl origin. While most vegetable oils are liquid at or mar 
temperatures and most animal fats solid, there nre ® ‘ ;i 

exceptions sucli as cocoa butter, a solid vegetable oil *] ’ 

a liquid animal fat. There is consideralile evidence that fats 
sized from carbohydrates. Many fat*contnining moulds an 5 , 

can be grown on culture media containing glucose, and m . 

kingdom the fattening of hogs on corn, Initli bear 
of this theory. In general also, the formation of fats in seei s p 
liy carbohydrate storage. ^ . , i ,jt but 

Vegetable oils and fats may occur in various parts of ..P Jq 
as .a general rule seeds contain larger quantities ‘TnUs mid as a 

other plant parts. Seeds are tlic usual souws of nwc ijnseed, 
few examples the following might be mentioned , co ° In a few 
sesame seed, hemp seed, coconut, castor beans, almon , • 

instances otlier plant parts may yield considerable , • ^j,p cb.ir- 
oil (pericarp of the olive). In certain fungi (e* <7-» ' *. 

acteristic reserve food material. . _ 

•j nf fnffv acid^ liavinS 

Chemically, the fi.\ed oils and fats are glycerides of i 
general formula: 

CIIj— O-CO— R 
CII— O— CO— R' 

If R, R' and R" are the same fatty acid radical tho j r" are differed* 

trioalmitin, tristearin, etc , as the case may be. If R* elvcerides ii'/., ^ 

ent flt ‘"j 

. d oils 

fats from any source may vary ivilhin certain , („ik. aci* "a 

It is usually true that the glycendes of ^^saturate > length are s 
while the glycerides of saturated fatty acids of sumcien 
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The predominance of either type in an oil will determine whether the mixture 
is liquid or solid Some of the more common fatty acids arc' 

Caproic 

Caprylic . • 

Capnc ■ 

Laiirjc 

Myristic 

Palmitic 

Stearic 

Aracliidic 

Oleic 

Linoleic 

Linolcnic 

Ricinoleic CH,(CH,5»CIIOHCn,CII:CH(CIIi)iCOOH 

Fixed oils are sometimes classified into drying oils, semi-drying oils and non- 
drying oils. This classification is liased upon their abilitj' to absorb oxj'gen 
from the air. This oxygen saturates the double bonds to form oxides which may 
polymerize to form liard films. This propertj' of drjungoils is of great importance 
in the paint industry. The double bonds in the unsaturated fatty acids xtill 
also take up hydrogen under the proper conditions. Hydrogenation of the 
liquid oils mil produce semi-RoIid fats which find e.xtensive use as cooking-fats 
and shortenings. 

The United States Pharmacoiwia and the National Formulary include 


of saponifiable matter present, including the amount of free fatty acids, the 
nature of the fatty acid radicals and the amount of mono-, and di-glycerides 
presentj and the iodine number Indicates the degree of unsaturation. Other 


of which heat is u.sed • • . , , , 

of the oil? Animal fa 

■jteain, with or without 

and may be separated b 

and bleached with ozon 

Fixed oils and fats 
propertie<« As omtmen 

they m.ay also be used as vehicles for other medicaments. A few, such as castor 
oil and chaulmoogra oil, have special therapeutic properties. In the arts and 
in indu'strj’ they are used in the manufacture of soaps (sodium and potassium 
‘.alts of the fatt>’ acids), as drying oils in the manufacture of paints and varnishes 
.and ns lubricants. Fats also form an important class of foods. 

One property of fixed oils and fats which can bear mention because it dif- 
ferentiates them from volatile oils, is the fact that fLxod oils and fats lcA\e a 
permanent stain on paper. 

Waxes arc usually defined as esters resulting from the condensation 
nf high molecular weight struight-chniii aci<!s and high molecular 
weiglit, primary, straight-chain alcohoK Such esters, of course, e.vist 
ill waxes, hut in reality waxes are licttcr defimxl a.s mixtures of dilTerent 
molecular weight acids ami alcohols. In nddition wa.xcs may also con- 
tain paralTins. 
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IWPUORBIACE/E, OR EPURGE FAMILY 


Jn plants, u’axcs are /bund in connection U’ith the outer ceM naJ/s 0 / 
epidermal tissue, particularly in fruits and leaves, where tlie function 
appears to be protection against the penetration or loss of water. Insects 
also secrete waxes, for various purposes. Carnauba wax {Copernicia 
ccrifcra) ami baylicrrj’ wax are exaniples of ^’cge^abIe waxes and Lac 
\Vax and Beeswax are wcampics of insect waxes. 

Waxes are employed In pharmaceuticals for "hardening” ointments and 
cosmetic cicains and in the preparation of cerates. In industry and the art« 
they are used for protective coatings. 


CASTOR OIL 

Castor Bean or Castor-oii Seed (U. S. P. 1831 to 1842) Is tlie ripe seed of 
Ricinus communis Linn 6 . Ricinus is the Latin for a tick or a bug, applied 
because tlie .seed resembles some bugs in shape and markings. , v • 1,4 

The plant is an annual in temperate climates to a tree, attaining the neigni 
of 15 meters, in the tropics. Tliere are many forms of tlie plant with 
in the shape of the leaves, and the color, size and markings on the seed*, i 
fruit is a 3-ceilcd spiny capsule, each cell containing an ovoid flhuminous sw* 
The plant is indigenous to India. It is extensively cultivated in India, i.ou 
America, the Levant, various parts of Africa, the East and W est . 

Europe and southern United States. The .«eeds liave been found m . 

tombs The oil appears to have had only technical use until the eigntee 
century when its medicinal use began. . j 5 (0 

The seed is 

18 mm. in longt . ' ' h 

ish and brown, 

caruncle at the son 

flat or ventral side, 

white, oily and bea 

central, lenticular c 

the latter directed tc , 


Castor Oil (U. S. P. 1820 to date) is 
beans. 


the fi.xed oil obtained from castor 

Castor Oil is prepared by passing the seeds through a 
having rollers with sharp cutting edges which break t ie^ f.p‘„«dcom' 
not injure the kernel; separating the testas by j ‘gteanicd 

pressed air; and subjecting the kernels to pressure. ^ ^ 
to destroy albumins, filtered and bleached, f ‘ t _,,j o sreond 
pressed” oil is about 35 per cent. The oil cake is steam 
expression is made which yields an oil of inferior qua 1 ^ 

Constituents.— Principally triricinolein; also by 

dibydroxysteann; free ricinoleic acid, and its contain from 45 m 

in the duodenum are the cathartic principles. consi®*'”^ ® 

55 per cent of fixed oil, about 20 per cent of toxalbumm); 

globulin, albumin, nucleoalbumin, glycoprotein and n {j,yi alcohol an 
alkaloid, ricinine, several ferments; an ester TJie seed coat 

ricininic acid; sugar; a bitter pnnciple; resin; and RU |^o-,;albumin, ricin, 

naminftoO”®*'"- 
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ITOnOIt- viscid-, odor 

tests. 


t,on.»»tatureof.oaP^ 


„ is al^o employed'” 

, aad as a tatecant — H 
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EUPllORBIACEj;, OR SPUROE FAMILY 


STANDAnDS.— Hydroxyslearin sulfate, on a moisture-free basis, contains not 
less than 8.5 per cent and not more than 0.5 per cent of organically combined 
sulfur trioxidc. 

Uses. — M edicinally in water-absorbent (hydrophilic) ointments, creams and 
pastes. 

Riodine (NNR) is a CG per cent solution in oil of an iodine addition product 
of castor oil. It contains about 17 per cent of iodine and is u&ed as a substitute 
for the inorganic iodides. The dose is 0.4 to 1.2 gm. per day. 

Croton Oil (U. S. P. 1831 to 193G; N. F. 103G to 1947) is the fixed oil expressed 
from the seed of Croton iigliwn Linn^. Croton is from the Greek, meaning a 
tick or bug, and is used because the seed resembles a bug in shape; liglium is 
from the Greek, meaning “to have a thin stool.'’ 

The plant is a small tree indigenous to tropical Asia and cultivated in India, 
Ceylon and the East In^es. The seeds resemble castor seeds in size and shape, 
but are dark brown in color. The kernel contains about 50 per cent of a fixed 
oil which IS expressed by methods similar to those employed in obtaining castor 
oil. Besides the oil, the seed also contains a verj' toxic albuminous subsUnce, 
crotin, a mixture of croton globulin and croton albumin, and comparable to 
riem. Croton oil is produced in India and also in Europe. The ancient Hindu 
physicians were not acquainted with the use of the drug, which appears to haw 
originated in China. Croton was introduced into Europe by the Dutch during 
the sixteenth century. Its use appears to have experienced periods of faxor 
and disfavor. , ' , ... 

Croton oil is a pale yellow or brownish yellow, somewhat '’ifC’d and •. 
fluorescent liquid, witli a faint characteristic odor. Croton oil is 
the glycerides of the following acids: stearic, palmitic, 
tiglic, acetic, butj'ric, formic, and valeric. Croton oil is acid to Iitnius p P 
which has been moistened with alcohol. It forms a clear 

with twice its volu 1 • - -- or less complete^ 

rates on cooling. / distilled 

parts croton oil, v > A®, jjne 

saponification value is not less than 200 and not more than -lo; 
value not less than 104 and not more than 110. ^ «,im?ni«fpred 

Uses and Dose.— C roton oil is a drastic purgative. It is usuallj v? . .r ^11 
on sugar or bread crumbs. Average dose, 0.06 cc. It is the most 
purgatives and one of the most powerful local irritant's. fri/Dhof* 

Caution should be obserred in handling croton oil as it causes pus u a 
when applied to the skin. arc 

Physic Nuts or Purging Nuts arc the seeds of Jatropka 
more or less oval, black and from 15 to 20 mm. in length. X inowTi a’ 

20 per cent of a fixed oil and a substance comparable "it i ' (j^oion 
curcin. Doth oil and seeds are powerful purgatives. Portu'niw® 

gubouga, a species widely spread in Nyasaland, Rhodesia the bark 

Africa, is known as Transvaal Croton Bark. In external app jnnmtiidrnal 

is 2 to 3 mm, thick, generally gray in color, with corky "a numbing 

bands of cork. The bark po.sscs.'ies a persistently acrid, s 

Tho entire plant of Clmjlia sii, ~ 

be of value as an antidote for anti 
meat, while the root is stated to 

for snake-bite poisoning. „ , 00/1 to 1947) is tl'C 

StiUingia or Queen’s Root (U. S P. 1831 to 1920; honor of Dr 

styhaftco means "ood-lonng, ^ ^ 

The plant is an herbaceous perennial growing in of tbe 

Florida and west to Texas The roots are ghees and careful, 

rootlets and sometimes cut into transverse or longitudm 
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profession. 

’0 mm. m diameter; externally dark 
or scars few, internally cork thin, 
thick, soft, spongy, easily separable 
enchyma and numerous resin and 
slightly hgnified walls, 
h occasional strands of 
lins numerous, 5 to 45 

microns in diameter, mostly angle and spheroidal, mth a central cleft, occa- 
sional rosette aggregates of calcium oxalate up to 70 microns in diameter; odor 
fai ■ ■ ' ' 

volatile oil, from 3 to 4 per cent; an 
ac , ^ , , 10 to 12 per cent of tannin, starch; 

calcium oxalate. Total ash, 4 23 per cent; acid-insoIuble ash, 1 2 per cent 

Stillmgia which has been stored for more than two years must not be used. 
Ptillmgia IS an alterative and is usually combined with other drugs Average 
dose, 2 gm. 

Euphorbia Pilulifera, Euphorbia, or PtU-bearing Spurge (N. F. 1916 to 1947) 
IS the dried plant of Euphorbia piluhfera Lmn^ Euphorbia is the Greek name 
of an African plant, named for Euphorbus, physician to King Juba, piluhfera 
means pill-bearmg, alluding to the shape of the fruit. This is an annual her- 
baceous plant found growing in most tropical and sub-tropical countries It is 
common in the United States from Texas to Arizona. Most of the commercial 
supply, ho^\ever, comes from India The plant is gathered at the time of flower- 
ing or fruiting and carefully dried. 

For the description of the whole drug and of the powder see the National 

glucosidal substance, several 
ti ash, about 4 per cent; acid- 
. some reputation as an anti- 

. t w . . je (U S P. 1820 to 1882) is 

the root of Euphorbia corollata 

Euphorbia Ipecacuanha or Ipecac Spurge (U S P 1820 to 1882) h the root 
of Euphorbia ipecacuanha. 

The plants are herbaceous perennials producing stems up to 2 meters in height 
from the cro^Tis of large branching roots. They are indigenous to the eastern 
United States from Canada to Florida, E co^lala more to the north, and 
E ipecacuanha more to the south, and jirefer dr>' sandy habitats The drugs 


iiavu uecii su|ipi:iJHcu vmui uuiei iiieuiciiies. 

Eupborbium is a dried resinous latex obtameil from Eitplmrlin rciinifcrn, a 


KAMALA 

Kamala, Kottlera or Glanduls Rottlerse (t^ S. P. 1803 to lOO."); N. I'. 
1930 to <late) consists of the hairs obtained from the capsules of Mal~ 
hfu9 philippinensis Muller Argoviensis. Malhlus i$ Greek meaning 
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EUrnOUBIACE^E, on spuhge family 


woolly or fleecy: the young branches, leaves and capsules are covered 
with fine hair. The plant is an evergreen shrub indigenous to south- 
eastern Asia and widely distributed throughout tropical Asia, Australia 
and the Philippines. 'I’lic glandular hairy capsules are thrown into 
large baskets, rolled about and rubbed to remove the hairy covering. 
This impure powder is passccl through a sieve to remove the larger 
fragments and tissues, other than the hairs. ^lost of the commercial 
supplies arc exported from Indo-China to London, whence they are 
distributed. 


DEScaimoN.-— i ‘ ' •• •. • • ‘‘ycllowi'h 

icd, glandular hai ° ^ 

quantity of vegetal 



starch, suj, , , 

insoluble ash, 0 per cent. 
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mercial supplies arc chiefly obtained from Na^^au, Bahama Islands. The bar 
is now used to a limited extent in medicine On account of the aromatic odr 
which it emits on burning, it is u^ed in fumigating mixtures It is largely u'e 
in flavoring liquors and in scenting tobacco. It occurs in quilLs or lrans\ersel 
curved pieces, 4 to 12 mm. in width, and 0.2 to 3 mm. in thickness; external! 
grayish brown with patches of foliaccous lichens having minute black apothecu 
longitudinally wrinkled and transversely fissured; inner surface dark brorui 
longitudinally striate; fracture short, ‘ ' ‘ f - -i- 

ing an easily exfoliated cork; priinar 
whitish oil cells and the brownish re 
brown witli narrow, wliite medullarv 
strands of Icptomc and secretion cells 

.. - .1 •!< .•*’ - ‘ — — — aiiiiilii 

inillin 



o ^ ^ 

o O O giobulw 

Fio. 211. — Microscopic appearance of lale^ »n F^ciis ffpsji lafcr. (If®® * 

■ J cl.— ....... Hie renio\ai i'"- 


OoO 


and sphero-cryslals which separate &ooo after tlie renio\ 
drawing bj' Hogstad ) 


Cassava Starch, Para or • ' 

thickened roots of the bitter '* 

(Mam/iol palmafa), perennial herbs natnc ol Vo some exte'’* 

cultivated in the West Indies, tropical South AmerJ and p 

Florida and other southern states. The plant.'! pst time the j 

duce vers- laj-Ke 1 ' . ^ - Tain’ “'<= ”Sre »' 

dug, washed, cv the manufaciw . 

finally obtained . Brazil f*'®'” 

potato starch. T in the 

of the bitter ca.s idc froui the 

washing and dri ^ nt-ni./ even that « . 

cassava. As this starch is sold very often at a pn ■jjjjr for cotton 
starch, it is used to some extent in the arts, chieny as 
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sh 

circular or rauiatinp; cieu 4o;. 

Tapioca (U. S. P. IS20 to IS^) is formed by heating the cassava starch 
while it still contains a maxiinum degree of moisture. It is heated upon iron 
plates, first at a low temperature, nhich is gradually increased until the starch 
grams are agglutinated into the familiar form of “pearl tapioca ” Any other 
starch, if moistened and subjected to the same process of heating, will result 
in the production of forms similar to those of the genuine article. Tapioca is 
chiefly used m the making of puddings, and useful a-sa nutrient for com alescents. 

AXACAIIDIACE^, Oil SL’MAC FAMILY 

Thi'» family consists of about 400 species of trees or shrubs, some- 
times climbing ami very abundant in the tropics and subtropics, a few 
being found in the temperate zones. The tt'pical genus, Rhus, of whicli 
there are a number of species found in the United States, is character- 
ized by compound leaves, small greenish white or yellow flowers, occur- 
ring in terminal panicles, and drupaceous, often crimson-colored fruits. 
All of the plants of tins family possess resin canals, w’hich are .situated 
in the phloem portion of the vascular bundle of tlie axis and leaves. 
In some few cases those are also found in the medullary rays, pith and 
cortex. In addition, tannin sacs occur more or less abundantly and 
occasionallj lysigonous mucilage cavities arc present. More or less 
crescent-shaped groups of bast fibers occur in tlie pericyele, enclosing 
on the concave side, a large resin canal, occasion.ally the pen'cycle is a 
composite and continuous ring of sclercnchyma. Tlie non-glancliilar 
hairs are mostly unicellular. Glandular hairs of a number of specific 
forms are developed. 

MASTIC 

Mastic or Mastich (U. S. F. ISIW to 1910, N'. F JOKJ to date) is the 
concrete exudation from Vistacia Lentiscus Linne. Elastic is from the 
Greek, meaning to chew; Pistachio is from the Persian ]nstnh, the name 
of the pistachio tree; Icnhscus refers to the Icnticul.ir cavities into wJiich 
the resin is sccreteil. Tlie plant is a shnib or small tree indigenous to 
the Mediterrane.'in region, and ciiJlivatril m the Grecian ArcJiipcJago, 
especially on the Island of Scio. The resinous juice collects in cavities 
in the inner bark. Long incisions arc made in the trunk and larger 
branches through which the resin extidi's and finally collects in small 
tears on the out.siclc 'llic origin of the use of mastic i'l lost in antiquity 
Loth Theoplirastns and I’liiij mriition it M.astic lias long been chewed 
li\ Oriental women as a breath sweetener ami e%en today is a common 
article in the Oriental bazaars. Its einpIo\inent m imslicine dates back 
to about the thirteenth evntury. 

Descriitiov.— P oinewhat globular or o%oid tears, 3 to 7 mni in length, 
moderate yellow 1op.alegrc-' * — t- . . i i-. , , 

comparatoely free from a 
plastic when clicwe<l: odor 

The acid number is not less umii ou. 



m 


AiXACAltDIACK^, OK SUMAC FAMILY 

Constituents. — A bout 90 per cent of n ro^in, coti.<<i‘:ting of a-resin (mastichic 
aci(l), Aviiicli is soluble in alcohol, and /5-resiij (rnasticin), which is insoluble m 
alcohol; a volatile oil, 1 to 2.5 per cent, with tlic balsamic odor of the drug and 
consisting chiefly of rf-pinenc. A small quantify of a bitter principle, iiJiich h 
soluble in hot water and is precipitated bj' tannin, is also present. Total a'h, 
about 0.35 per cent; acid-msoluhlc a«h, alwtit O.I per cent. 



. ether-insoliihl® 

Standards.— Mastic yields not more than 3 ^^residue. It 
residue and not more than 20 per cent of i-jelds not more to 

not more than 1 per cent of foreign organic matter a j 
0.25 per cent of acid-insoluble ash. . jt is a protective- ^ 

Uses and Dose.- ' ' ^rihent „ 

Various other spec ■ from the le' 

resins resembling me ' » "■ jtlicr genera o 

Peppertree (Sc^inus molle) {similar lesuia in'- -- 
Anacardtacex, as Astronium and Semecarpus. 



, . ri, » buds 

\ 

*^16 to Jf)9(5\ . . 

eium and nnt^ ^“tams ’ 

wp-S“ ?/?»>""■» 

Ji' TphSd t, S“' f vc„. 

n 

. I 

<-fiabra. *“nges up to ‘^^’icker «aJIs ’ 

f c„„,a.-„ ,1 , ™c?LK 

The poisonous con-i-x *”* *'* *^ K^oJjuJar &M 

rosin . onstitiient has Iwn *1. . '^ ^^^’^®»Rra3dsJi 

I^SS": S3?SlS5t.S£i' 

s|g£ S 

‘”'t«l in an aJcohr 
l*nl'H°*;;j3'' "‘•cur 

cr-'i'j-.a 


uennafr#4 p/an^ 
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ciples. It is a shnil) or pmall tree, found in s\vain|)< in the United States and 
Cnnnda. Tlie leaves are 7- to 13-foIintc, witli nbovate or oval, acuminate, entire 
leaflets; the flowers arc small, Rrecn, and in axillary panicles; the fruit rc'embles 
Ilhmioxicodcntlron. 

Other species of Rhus are also poiMjnous, as the western poison oak {R divmi- 
loha) of the I’acific Coast, and the Japanese Lacquer or Varnish tree (R. vernia- 
fern and R. succednnen). The lacquer trees grow wild in both China and Japan, 
\\hcrc they are also culth’atccl Tlie sjrecific name vernix means “varnish’’ 
The lac is obtained by incisiiiR the bark and removing it with a jwinted spatula 
The grayish white emuKion, which contains toxicodendrol, is strained and on 
exposure to air it changes to brown, liecomitiR finally black. _ This change is 
due to the oxidiziiis enzyme, laccasc. When Japanese lac is thinned with cam- 
phor, or mixed with lin*-ood oil, on drj'int; in a moist atmosphere, it forms the 
most indestructible varnish known. Various pigments arc used, as vermilion, 
gamhogc, acetate of iron and otlicr substances. The best glossy black colors 
are obtained by the addition of iron. , „ 

The tree, Lxthrsca cauitica, found in Chile, causes an inflammation of 
skin like that caused by Rhus /ojiV<v/cm/ro«. The plant contains a resin a 
a volatile oil. The poisonous proiiertics arc ascribed to a volatile substance 
rc'cmhling cardol. , , , ii,p 

Rhus samlntn produces Chinese Galls, cxcrc'cencos formed as a res 
stings of an aphi«. Japanese Galls arc similar formations occurring o 


Anacardium.— West Indian Cashew is the fruit of 
a tree indigenous to the West In ‘ ’ ' ~ 

The fruit consists of a fleshy, pc 

kidney-shaped, dnipaceous nut; * , , 

hreadth and thicknc; of^a very 

‘ oat and cncloJW “ 

?dd.*, oily, 

bleinaatcr.solnW' 
J Bulturic agd,^M 

latter solution becomuiK colorwl red, also anacardic acid, glycerides 

seeds contain from 40 to 50 per cent of a fixed oih.consisting i J , 
of oleic acid with some stearic acid and cholestcrin. The oil is 

as a vesicant and as an c.scharotic. It also is .said to be a ^ kernel, raw or 
administered as a vermifuge in an average dose O' 0- P”' after matur- 


administered as a vermifuge in an average dose of pn. , j piatur- 
roasted, is edible The fleshy receptacle of the West Indian . . ^^ine, i** 
ing is sweet and edible. In Brazil, a wine, said to resc: 

made from it. « tree indigeao.”*' 

Oriental Cashew-nut is the fruit of SemccorpMS ’A«!ia. Tbe 

to northw’estern India and widely distributed m sout o,,nil 3 r principle®’ 

resemble those of the West Indian cashew--nut and con alkalom, 

viz , cardol, anacardic acid and tannic acid They ais 
chuchunme, which resembles strj’chnine in its action. from tw 

The resinous juice of the stem furnishes a varnish; an attacks of "lut® 
seeds is used in India for a floor dressing, to protect tr ^ 

Pistachio Nut, or Green Almond, is the .seed of PisUicia ^nd abo j" 

AeJ r.„A In tJin Mediterranean cpunirm- froi" 


to western Asia and cultivated in the and are/'!^^ 

r'llifornia Thesn spf»d<! nrr pxtonsivelv used m con .^d consist 

e carmine or 
the addition 

swith porj 

dothN®eed^ 

walls of the inner epidermal layer of the seed genuine article. 

d3’ecl with coal-tar colors are sometimes substituteu to 
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Prinos or Black Alder (U S. P. 1820 to 1894) is the bark of Prims vaiicillatus 
Linn4 {Ilex verticillaia Gra}’) (Fam. Aquifdiacese). 

This black alder or vintorberry is a shrub 2 to 3 meters high, growing in 
swampy ground m Canada and nortliem United States. The bark is thin, in 
slender pieces, or in fragments, brownish witli light-colored lichens with dark 
apothecia. It is inodorous, with a bitter astringent taste. It contains tannin 
and an amorphous bitter principle It has been used as an astringent, tonic and 
alterative llosp, 2 gm. 




Pifl. 21.5 — nuonymiH A. leix xien of tlie bark m tran«*rse icctum cA, tlim lajcr 
of cork, en, broad cortc’c. penetrated b> broad «cdKC9 of pbloem (ph) B, TransveiNO 
«cciinn of outer portion of lurk ck, cork of small celU with tbm nrarl> colorless liino&cd 
wilh CO, rortev of tanzentjally eloncalctl p'lrenclo'ma. bcanne starch and calcium oxalate 
ro-icttcs, n portion of the phloem area showinc curved, 1-ceIt nide medullary raya (mr). 
Mc'e strnruU and phloem paronrhyma Iphp). and secrelor) cells (rcj. C, ?;ienient? of the 
po«der cork frasments (ck) . frnjqiientH of parencliyma from the cortex ico) and phloem 
(pht. calcium oxalate rosettes (r>. mostly almut -W microns in diameter, starch (»f> nearly 
sjjlicncal and up to 21 microns in diameter, etonsated. yeHo'abtU to bnivinwh nmorphons 
maws of raoutchejuc Latex (sc) or latex rolls (DrawinRS by G Ilrucli ) 

CKL.\STIiACK.i:, OR S^rAFF TIIKF FAMILY 

'I'lic plants are trees, .slinil>s or wood^ climbfrs, rei)rf''ente<I by about 
dfj genera and 45(1 species, which are widely distributed. The leaves 
are simple, tlie flowers are small and regttlar, the fniit is ti somewhat 
fleshy dcliiscent ptxl, and the scetls usually lla^c a reddish or purplish 
aril. Tlie plants are furthermore distinguisherl by the development of 
taoutcliouc-containing elements in tlie phloem These resemble laticif- 
erous tubes, having narniw hiinina and caoiitclioue-Iike contents, which 
are solnhle in chloroftirm, ether nntl similar solvents. Tlicy are fre- 
tpiently >o abundant, as in Eunnymua, that when the hark is broken the 
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fragments remain connected by the tough elastic threads. The corl- 
wings, which are peculiar to a number of species of Enonymus^ are due 
to the dev’elopment of cork in tlie parencliyma of the corte.r. Thb 
usually arises at four different points, thus elevating the epidermis and 
giving the branches a 4-angled or sliglitly winged cliaracter. 

Euonymus or Wahoo Bark (U. S. P. 1863 to 1910; N. F. 1910 to 1947) is the 
dried bark of the root of Euonymus alropurpureus Jacquin. Euonjpnush Irom 
the Greek meaning "good name;” the common name of the ’Spinole 
Tree,” well describes tlie form of growth; alropurpureus means ‘ dark purple, 
in. reference to the color 
tree growing in the eastc . _ 

introduced the drug to * ^ 

works on domestic medicine. . 

The dnm - - * 

4 ir ' ■ 

fret . . .UUM fUiiMe ugiti gray, sS' 

somewhat porous; fracture short, with silky,_ projecting 


ick cork 

me iicm-uaiK oocuis iij vcij twnti • o . 

and should be rejected. 

STnucruRU and Powder.— See Figure 213. „i„„nefdo- dulcitol, 

The drug contains volatile oil, 1.3 per cent; a 
starch; tannin; a mixture of fatty acids; 
euonysterol, and atropurol. Total ash, about 8.<5 per cea , aevo 
about 2 per cent. . , , -ij „T,ftn the heart, simitir 

Euonymus is a mild purgative. It^has a mild effect upo 

■ ' ■ " HVffrfca 

5cly curbed pieces vvhife 

•h transverse ridges and graji.a 

kntieels: fracture short: broken surface pale ore also 

Allied Drugs.— £. europseus and other species of ^ J 
in medicine and probably contain the same constituent . 

ACERACE.T:, OR MAPLE FAJIILY 

Tills family consists of shnibs or trees, ^^P^‘^^^“*^5;np'ahundantiy 

genus Jc^r, of which there are about are extensively 

in the United States, Canada, China and , .. „l;eties have hevn 

used as shade trees and a great many . f‘- i,lv dissccteil Icn'fS 

produced, those of Japan being known for their 8 , exten^'i'W 

and their brilliant colorings. The wood of . "U ,^d for a variety 
employed in the manufacture of furniture and 11 ^ b ‘ 

of purposes. The sap of the Sugar or Rock England, 

the chief source of Maple Sugar. It is ,. \[icl\igan« etc. 

cially Vermont but also in New York, Ohio, in » to n-f- 

The trees are "tapped” in early spring evaporatcjl 

it is collected through spiles driven or loaf 

kettles over open fires and enters market as s. i 
unrefined products are much more tasty than ^ “sugar gm\ 

yield per tree is 3 to 0 pounds of sugar nnnijany, 
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may be worked for many years wtliout harm to the trees. A small 
amount of sugar is also obtained from the Black Sugar Maple (Acer 
sacckamm nifjTum) and the Silver or White IVIaple (Acer sacckarinum). 

The family yields no drugs but tlie reader is referred to ^^burnura 
Opulus under wliich the Mountain Maple (Acer spicatum) is discussed 
as an adulterant. 

SAriNDACILE. OR SOAPBERRY FAMILY 

This is a large family of over 1000 species, chiefly tropical woody 
climbers. They are especially characterized by the presence of gluco« 
sidal saponins \\hich have the property of frothing with water, so that 
some of them have been employed as substitutes for soap, as the fruits 
of !Sapindits, a tree ivideJy distributed from Arizona to northern Alexico. 
Several forms of secretorj' cells are also found in this famib’, one being 
more or less spheroidal or irregular in shape and another in the form of 
elongated tubular cells, frequently arrange*! in uniseriate rows. The 
contents vary from yellowish brown to brownish black and apparently 
contain saponin. Some of the secretion cells give a reaction with ferric 
halts for tannin. The walls of the epidermal cells arc frequently modified 
to mucilage, and the cells on the dorsal surface may be papillose. Gland- 
ular and non-glandular hairs occur in a number of specific forms. 


dried in the sua or over fires. 

Ouarana is used in the prcfaration of a beverace which is used like tea and 
coffee by the people of Brazil. Guarana was introduccti into France from 


con’sistinR mostly of irrcffuLr masses of parenchyma ecu'!, contamina: more or 
!c«s altered starch pralns; imallcred starch grains, from 10 to 25 microns in 
diameter, spheroidal, ellipsoidal, broadly oroid or polygonal in shape; occa- 
sionally narrow, elongated, sclercnchyniatons cells, with thick, yellowish and 

. .innie acid), 

. i; a volatile 

' ' • cent; acid- 

Oimrana yields not le^s than 4 per cent of anhydrous caffeine and not more 
tliaii 05 |)er cent of ncid-msoluble a«h ITacc a drop of hydrochloric acid on 


■ , due to tlie caffeine 

that is present. It is also an astringentand a tonic. Average do'C, 2 pm. 
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nUAUKACEJE, OR BUCfCTHORN PAJULY 

oftn "r ™»htit,gof 

ieivrfL ” ,1 '■“*«’■ "’“Hv distributed, TV 

uiid +1* f titrttpR and stipulate, the IJou'ers .iiv ^wall nnil r^-Ytikr 
■ the truit )S a drape or capsule. The nvigs of some of tlie specie^ 



as Rfinmnun c, Marika, possess stout thorns, hence the name 
as applied to this speeics iiiul the (ainilv. Manv »t P''"!. “ „|,ith 
acterirwi by the preseuce of mcthvl-amhraquilume 'j”"’”'', tPe, 
pve a bright red color with solutions ot the alhnb'' Im"'’ “ 
are tnlinil in the iiinJuHars- raes and distfihiitni amoas Inr • 
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cells of the cortex. Some of the plants of this family contain idioblasts 
having brown contents, secretory* cavities containing a brown amorphous 
substance, or mucilage cavities. The latter when present are distributed 
in the parenehyma of the cortex and in the veins of the leaves. The 
walls of the epidermal cells sometimes are modified to mucilage. The 
leaf-teeth are differentiatcfl into glands and the nou-glandular hairs 
are unicellular, uniseriote or stellate. Glandular hair.s do not occur. 



Tin 215 — Trftfi'portina rKuam on r>a<k to waeon rovl (\fter Tolm^on 

anti ilintiman.) 


CASCARA SAGRADA 

Cascara Sagrada (U. S. V. 189-1 to d.itc) is the tlried bark of Rlniiinnn 
inirxliifiiia DcCantlolle It vhonhl be kept dry for at least one .\eiir 
before lieing used in inediciiud iireparatioiis The name Cnvarn Snr/ratin 
is Spanish for sacred bark, I{hitmnu.i is the ancient claNsital name for 
buckthorn; was given in honor tif the German botanist, Fred 

I’ursb. The plant is a tree attaining the height tif meters, iiuligeiioits 
to the Pacific Coast tif North America. Most of tlie jircsent-tlay market 
supply comes from Oregon, lYashington and southern British (Jolumbla. 
( ’olleetions are maile during the spring and summer. Tiie w ild tree.s are 
scattered in tlie native forests im the iimuntnins and nilleetors usually 
niKTOtc ou foot and horseback. 'Hie Kirk is stripped from tlie tree by 
making longitudinal imisions alHnit 4 iiiohes apart and ixs'ling off sec- 
tions wbieb tend to roll into large cpnlls The trees are often felled and 
the bark also re^ 1 o^ ed fnmi the larger branches The bark is siu-ked and 
con\eyed on horseback and tniek to suitable l»lac-es, often s:iw mill plat- 




4M 


nilAMNACE^V, on BUCKTHORN FAMILY 


into incdicine in IS77 by Dr. J. II. lluiuly .after which it rapidly became 
a favorite, and tealay is in demand all over tlie world. 

DnscnirTioN, Stiiuctuuk and Powder.— See Figures 218, 211), 220 and tlie 
U. S. Pharacopuiia. 



Kiu. 220. — Pondered Cftswra Saerad.-*. Liclit latter 

of (froui)> of ba>,t fPiors (B) witli tlioir Jto^ocialcd m-stal hben* o-o- are tM 

prommotit in pliloioelucm T S or cliloral 'I’-®,"’**""*'’’ fj?-,.}, parenchyina 
croups of stone cclU (St) whieh oie fr^uentJy .-c[,jTna nnd medullao 

l.irBc rliornbohedra of calcium oxalate (Ca) , frapments o p crain? 

.niu ..ol^rpd rnrl ,mn« tl.P addition of solutioM of the alkali^ f,om3nnPW''*V 

0«c((c’ , 

,i f.nifraeiiiso' 


Co^STJTDENTH -George D. Beal and 
A. J , 1922 to 1942) liavc presented much light op®" * ryiamno-^J 

Upon hydrolysis of the constituent ca^^cara Jiydrolyf'-’ "’i^.innes 

are found in the appro.ximate ratio of Ul, and ^ Among dw 
that the-se sugars are present in true glycosidic im t, 
obtained from cascara are. , 

Emodin or frangu 

Iso-emodin. 3, 5, ■ . . , 

’-omodin, 1, 6, 8-triliydroxj*-3-inethj’Fanlliraq . 

Aloe-cmodin, 1, 8-dihydro\j’-antliraq«inone-o-c 

Meth3’lhydrocotoin, 2, 4, 9-trimeth^'4»nzop - 

Chrysophanic acid, 4, ^dihj'droxj''2-metli3'l-a gjid 

The total antliraquinones found 

1.11 per cent were in the free state Dialysis w ,g of the flmdc 
separating the inert material from the active mgreo 




CASCAKA SAGRADA 


415 


ca'^cara. The activity of the fluidextract was not altered appreciably by: (a) 
complete hydrolysis of the Elycosides present, or (6) by extraction of the free 
anthraquinones 



Jji. Jil Trans>cr?o section of iW lurk from a ten-year-oM slcni of llhammii tilt- 
fornicn A. Outer bark. B, rni<ldle Inrk, C, inner bark I, Cork, the outermost roiss 
compressed, ‘2. collenchyma, strongly elongated tangentinlly with much*thickencd walls. 
J. parcncbvmn wnth numerous rosettes and prisms of ealcium oxalate 4. group of stone 
cells, 5, unlignificd primary bast, 6, ligmfied secondary bist with crjslal fil>era. 7. phloem 
parencliyms. a, roe<!ullary ray, 0, the rambium, the edge showing the wa\ mess character- 
istic of this bark. {Drawing by Gathereoal) 


A mixture of 10 ms- each of aloe-omodin anti emodin jihi- 5 inu of clirjso- 
phanic 
of tiic ■ 
action 
explani 

the relatively poor activity of any of {he ptiriGcd fractions thiH far studied. 

The bark al«o contains rhamnol aracliidato, a fat, a bitter principle, several 
resms; tannin; rIuco«c, starch; c.alcuim oxalate. Total a-h, aliout >>.2 per cent; 
acid-insoluhlc ash, about 0 15 per cent. 
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Caseara bark contains from D,0J37 to 0.0223 per cent of manganese. Many 
other laxative drups contain manganese, and Westman and Rowat have sug- 
gested the establishment of a manganese number for the valuation of theertwets 
of this class of drugs. 

Standards AND Tests.— Caseara contains not more than 4 per cent of 
foreign organic matter. It should be collected at least one year before being 
used for making medicinal preparations. Caseara gives a red color wlien treated 
with ammonia T.S. If Q.l gm. of powdered caseara is boiled with 10 cc. of 
water, cooled^filtcrcd, the volume of the filtrate made up to 10 cc. and 10 cc. 
of ammonia T.S. added, an orange-yellow color is produced in the mixture 
Caseara Sngrada produces a yelloxvish red color with the modified Borntrager 
test as given in the Piiarmacopceia. 

Uses and Dose.— Caseara Sagrada is a tonic laxative. Its bitterneM also 
makes it .somewhat stomacJiic. Its princip.al use is in the correction of habitual 
constipation where it not only acts as a laxative but restores natural tone to 
the colon. The bitter taste and the activity is considerably reduced by treating 
caseara s.igrada extracts with alkaline earths or magnesium oxide. Average 
dose, 1 gm. . i tv 

Caseara Sagrada from Rhamnus californica, a shrub indigenous to 
California and the neighboring states, yields a bark which closely resemm^ 


from 10 ‘ 
late, as r 
the cells 
anlbraqi 
of the alkalis. 


{- rrenaie w uuuu 

. ; nearly all of 

16 oxj'inethyl- 
' the solutions 


Franpila or Buckthorn Bark (U. S. P. 1882 to 1026; K. F- “26 to “ 
the dried bark of RAamnus/ran^la Linnd. The specific ^j-aghrub 

"brittle,” in reference to the brittle stems of this spwies. f.j.n Asia, 

attaining the height of about 5 meters growing and early 

during the spring anuc 


>rs in 


the 


medicinal preparations. Most of the commercial supply *‘;f‘Y.,''date for 
and Russia. Decoctions of the bark have been used from a ^^j-ggsional 
cathartic purposes. It seems, however, not to have come y 
medical use until the nineteenth cenhwy. , , flattened, bark 

Description.— In single or double quills often broivn, viA 

0.3 to 1 inm. in fliickness; outer surface dusky red to ngi v . "if“ 

numerous light-colored, transx'ersc lenticels 1 to 5 , onothecia; 0 ^“^'’ 

grayish natches of foli,appoij«i 1iRhen.s bearing nark-coiorea^»i_^^ . 
bark 
ish or 

by sc ' _ 

inner bark. 

Structure.— Sec Figure 222. 

Powder.— Y ’ « i- 

and acrid; has 

W’alls and num ^ , . vv j^icrotis m 

oxalate in rosettes or monoclinic prisms from 7 to . j. pot 
starch grains nearly spheroidal, 3 to 10 microns m 0 ^ -intents, ooforcd r 
parenchymatous cells with yellowish or purpfl®K“^5\frrtrnca''cara!«i:r30 

by solutions of alkalis. Stone cells arc a^nt (d/stinctio vclfo"’ ' 

Frangula contains a gluco&ide, frangulm, which occo 


mtb * tjiciuio 
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insoluble in water and nearly so in alcohol, ginOR a bnght purple color with 



rivMaW, 4, iiie cailiC'^ wswndary bast, 5. secondary bast of later Rionth ’ivitli accom- 
(lanying crystal fibers. 0, phloem consistijie mostly of parcnchjTO.s nilh Bomo rosetles of 
I'atnum orslato, 7, medullary rsy. prscUcaiiy free from crjstala. S. cambium. (Dramnit 
hy i: N Gatliercoa! ) 

Wicn 0 1 gm. of pondered frangula m boiled with 10 cc of nafer, cooled and 
filtered, the fdtratc is colored deep red by the addition of ammonia tsatcr 
Frangtila produces a distinct cherry red color Tilth the modified Borntrngcr’s 
test 

' ’ ’ ■ ' *' • 'n the United States it has been 

veterinary practice. 

■ subsiiluicd for li. frangvh. U 

■ the Ixirk lieing from 1 to 3 mm. 

rown, having numerous grayidi 
I to 2 nun in uidth; the inner 
. < • mlmany Btriate; the fracture is 

fciiori'iiurims; vim ihioi tiignv, anu lim lasie, uittcr and astringent. The older 
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pieces .ire d^finpiiiMicd by bavmR a deeply fi-vured cork and proijp^ of rjono 
ccIK In tlio y<mnp,cr bark the mcdolJ.if3' r3.v> are from -i to 7 celf« in nidtfa. 

The bark of Ji. cnihriTiica (m« Fip. 22.3) po-.-c^vC^ cathartic propeft/fo and 
hav Ix'cn vvsed like frnngulft. 



Fic 25.i —Transverse wfcUou of the burl, of /ifiamuuswihat outiy 
>car-old arem A. Outer hark. //. middle (wk. C. inner hark. j. ■ 
of nsrroii cells much elonr.atc*! tancentially. 2 , 4 . unUctufie^ 

ferentjated rows. 3, paronohyma with some calcium p parenciijm^- 

priTuarj’ bast. 5. Ijpjuficd secondary ba<t with trj'stal nwr?. r 
7, medullary ra>’, 8 , eamhmro (Drawinp hj K N. Galhercc’ ■/ 

Rhanmus Cathartica, Buckthorn Berries, or Bacc® ?f 
1820 to 1831 , F mo io 1947} w the dried, ripe ^ of fhe 

Linnc The specific name CrtMorfiVn refers to tjiC Afric.*! and central 

druR. Tlie plant is a tliom> • ' ' ' - ^ ‘ I 

Asia, but widely distributed 

States. The ripe fruits are CO ■ '■ ■ 

HunparA’, Buckthorn fruits . 

thorn or Hartshorn before the . „jjdcr the •. 

thirteentlj centurv prescribed o preparation of the bcrr 
Sjjup of Euckthora r rt,r „„to . EO"'*" 


For the description and structure of t 
!24 and the National Formular 
Buckthorn Bemei contain 


224 and the National Formular}', ScA'enth E<h'tion . jnost 

" ■ •■ “ • iiamnMmodm, apparency' ye 0^ 

1" 

,je hekB**' 


v'iolet anthocyanin; and chlorophyll. 
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Rliamnus Cathartica, ^hen macerated in water, a><sunies it', orijiiiml ulolmlar 
&hapc, about 1 cm. in diameter. The cxpiessed pulp is. colored red by acid« and 
Rreenish yellow by alkalis If an aqueous infuMon of the fruit is shaken with 
ether and the separated ethereal layer then shaken with diluted ammonia 
water, the latter becomes cherry'-^. 

Rliamnus Cathartica is a purgative. A\-erage do'C, 1 gm. 
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Ceanotbus, Nev Jersef Tea, or Bed Boot, is the dried bark of the root of 
Ceanolhus americanus, a branching shrub, 6 to 12 dm. high, of the eastern and 
central United States and Canada. The large woody root with many branches 
is terminated witli a knotty crown producing numerous slender stems. The 
plant has long been known as an astringent, and during the Revolution the 
dried leaves served as a substitute for tea. Recentlj' the drug has been shown 
to possess marked blood-coagulative powers when administered bj' mouth 
The bark occurs in short quills or curved pieces, 1 to 3 mm. thick, grayish to 
reddish brown, smooth or roughened by longitudinal furrows, inner surface 
usually reddish brown, striate or smooth; short, uneven granular fracture; 
odorle'ss; taste astringent and bitter The structure is shown m Figure 225 
Ceanothus contains tannin 10 per cent, plilobaphenes, resin, oil, and a mix- 
ture of alkaloids, one of w Inch has been erj stallized. Total ash about 2 per cent, 
acid-insoluble ash about 0.15 per cent. It is a hemostatic and blood coagulant. 

YITACE^, OR VINE FAMILY 

Slmibs, usually climbing by tendrils, with small, regular, greenish, 
usually polygamous flowers, the stamens as many as the valvate petals 


ate climate of the world. 

Raisins (U. S. P. 1820 to 1882) arc the dried mature fruit of Ttlis vtniUra 
Linn6. The European Wine Grape, indigenous to western Asia, has heon widely 
cultivated in Europe from a very early period, and m California since the 
Spaniards introduced it. As the grapes ripen, the stems are p-artially cut across 
and the fruit then partiallv dries as it ripens After several weeks the bunches 
of fruit are cut ofT and fully dried m the sun; or the fully ripened fresh fruit is 


WHITE WINES— 

Vinum or Wme, U S P. 1820 to 1851. 

Vinum Album or White Wine, U. S P 1851 to 18G.7, J882 to 191(i 
Vinum Xericura or Sherrj Wine, U. S. P. 1803 to 1882; K. F. 1910 to 1920, 
1947 to date. 

RED WINES- 

Vinum Rubrura or Red Wine, U S. P. 1851 to 1803, I8S2 to 1910. 

Vinum Portense or Port Wine, U S. P. 1803 to 1882. 

BRANDY - 

Spmtus Vmi Gallici or French Brandy, U. S. P. IS.*)! to 1910 

Spiritus Vini Vitis or Brandy, IhS. I*. 1820 to 1!U7; N. F. lfH7todutf. 

Fre^li rifx* grniVN sop-iratc umler prr«-ure into juice or “nui«t” and husk- 
seeds or “m.irc." If the Juice is fmncntefl after filtration, a Ilghf-enlorcd 
wine IS nrodiired, if it l>e fernieiilod licfore fllCr.’ition, n dark colored or red 
wino IS formed. 
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The amount of fciJKnr in KrnfH*s (dextrose) varies from 12 to 30 per cent, the 
larger (piatjtity l»eiii" pro<hiccd in t\armor climates, Tlic alcohol formed by 
fennontation of the Mipar may eventually stop the yeast actinty; in grapes 
vith hut little hupar, it is all fWincntcd and a sour or dry wine results; ''here 
there is an excess of frupar n sweet wine is formoel. U uine is hottlod before 
fermentation has ceasc<l, carbonic acid is rctainccl in the "inc to form sparklinj 
wine, as distinpuished from still wine. As 10 to 12 per cent of alcoliol stops 
fermentation, vino is usnall.v fortiSed hy aildinp prafre hrandy or alcohol 
I'inally w ine is clarified, usually by precipitation mothoda iisinp gypsum, gelatin, 
ete. It is esjK'cially desirable to remove all of the tannin. P.astcur introduced 
sterilization of certain wines as a prC'crvative rnc.'isurc against acetic fermenta- 
tion. 

U'ine ia used mceltcinally ns a mild sfimuhant and tonic. 


Brandy is nn alcoholic liquid obtained by the distillation of the fer- 
mcntcHl juice of sound ripe prapes and containing at KiMf C. from -IS 
to ."il per cent, by volume, of ('-IIiOH. It must have been storc<i m 
wood containers for a jicrlod of not less than two yc.ars. Ilraiuh 
meets the re<iuirements of the tests of the Xational I'onnul.ary. 

Hrandy i.s ii.Msl as a prompt .stimulant In nuiny forms of deluhty. 

Arfol or Crude Tartar is formed as a dcts>*it in nine ca«Ji5 
fermentation of grafio juice. It consists of i>otne«iiim bihartratc ana 
cium tartrate, coloring matter and extr 
in Kl.’i parts of cool water and is ne.arly 

tion in tlie wine c.ssks. Arpol from rc<l .... ,.i 

Used almost evelu'ively for the prcpiration of cream of tartar an 
acid. 


.MAIA’ACEJ-:, OU AIALLOW I'AMibV 

This is a family of alioiit TiO gciicr.a and lOOO specip, ,|.(j 

tributed. The plants are mostly herbs, witJj smjplc^ i n^ioses tli® 
flowers (having tlie stjimens united into a coluinn, whici e 
styles) and a capsular fruit. The inucilape sccretor\ orga 
aeteristic: (A) epidermal cells in wdiich tlie walls 


pliosed to inuc 
the walls limit 
nous cavities 

the pith and the cortex - _ . . . 

enclivina cells of the vasailar himdles are likewise ino i 


mucihi?'* 
d occur in 

• jf the p‘*^' 

111 the roots ol Mthm mucilag''- 

•ello'V or 


eneii.Miia eeiis ui me vascimu miimica ^ ye..~ 

Secretory cavities of scliizogenous origin, and contain QQgs,jpiuni .'ind 
ycllowisii brown amorphous substance, are found in planduk''^ 
some other genera. Xon-glandular hairs, usually ste ® h‘ pj^csent. 

hairs of various forms in the different genera are freeju 




ALTHEA 

Althea or Marsh Mallow Root (U. S P- to *1,5 hrown cors.? 

is the dried root of nffirinnlh Tdnne, derive 0 — ,;nporcoO' 

Layer and small roots. erenn^*' 

ing, in reference to th . 

herb w’ith erect woolly stems attaining the Jieigfi*- oi • 
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indigenous to central Europe and has been naturalized in the United 
States, occurring in the marshes from Massachusetts to Pennsylvania. 

The commercial supply is from Gennany, France and Holland. The 
roots are collected in the autumn from plants of the second year’s 
growth. Frequently the root is cut into small cubical pieces about 5 mm. 
in <lianieter, having a uniform grajish white color. Althea was described 
by Dioscorides. Charlemagne (742 to 814 \.n.) commanded that it be 
cultivatefl in his domain. 



no 2JCi —Comraereial Althea Jioot The whole peeleil root and the rut root. 
(Photo by r D. Carpenter ) 


Dr.'^ciiimos, Stuvcture akd Po« rkk — 5w Fifcttrc^ 22ti, 22“ an<l the 
Xational FormaLtry 

Constituents —MucilaEC, 3.> to .15 i»cr rent, fl«j«iracin (nini(lo->-iiccinamide), 
J to 2 per cent, ftarch, about 35 per cent, pectin, about JO per cent, supar, 
about 10 i)cr cent; a«h, about 5 {xr cent 
Aspara^Q (fl-a«f)arapn, the mnn.'iniidc of avp.artic acid) h an atnido com- 
priund which is widely di'tnbutcd tliroii^lioiit tlie \‘osct.al)lp kiticdniii It i« 


riMe in plant niolalioli^m. It foniwcnst.al<iip to05inm. lone from thecxprcsscil 
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juices or by mountinR sections of them in glycerin. It lias an acid reaction, is 
insoluble in alcohol, but soluble in 47 parts of water at 17.5® C. and in 1.9 parts 
of distilled water at 98® C. It occurs in two forms, which are dextrorotatorj 
and Icvorotatorj'; the latter usually present in plants. Asnaragin appears when 

C roteins arc being utilized by the plant, and also wlien tliey arc being formed 
y the plant. 



diameter. (Drawing by Edward Fried ) 


Standards and Tests.— Althea contains not macerated i” 

organic matter. Wlien 1 gm. of comminu^ „v, /.ntton, it jdelds ® ]Iow 
of w’ater for thirty minutes and then filt««d assumes a deep } 

of pale yellow color which is neutral to litmus and u 
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color Avhcn treated with sodium hydroxide T.S. 'Hiis latter mixture does not 
have a sour or an ammoni'acal odor. 

r- . ^ ...... ‘ ‘ sed 

.■ : ■ . . ■ ■ • , ‘ ' i to 

1936) consists of the dried leaves of AUhsea officinalis. Thej’ are broadly ovate, 
petiolatc, 3 to 10 cm. broad, acute apex, cordate base, dentate, somewhat 
lobed margin, and surfaces velvety pubescent; inodorous and mucilaginous. 

The powdered drug is grayish green, with numerous non*Hgnified stellate 
hairs, in clusters and up to 600 microns long, calcium oxalate rosettes up to 
30 microns in diameter, epidermal fragments with stomata up to 37 microns 
■ * ■ ” ' ... highly 

■ • ■ " consists of 

are rich in 

mucilage, up to 10 per cent of the drj’ weight, and arc used only for their demul- 
cent and emollient properties. 

Mallow Leaves or M&lvs Folia (N. F. 1016 to 1936) consists of the dried 


contains up to 20 per cent of mucilage, 16 per cent of total asb. and about 
0.3 per cent of acid insoluble asli. It is used as a demulcent and emollient. 

The roots of a number of other genera of this family arc used for similar 


and Cetba. 

COTTON 

Purified Cotton or Absorbent Cotton (U. S. P. 1851 to date) is the hair 
of the .seed of ciiltiv.itcd varieties of Gosstfjnum hirsutuvi Linn6 or of 
other species of Oofsyphwt, freer! from adhering impurities, deprived 
of fatty matter, iilcaciicd and sterilized. Gosayphm, tJie ancient name 
for the cotton plant, is from the Arabic gos meaning a soft silky sul)- 
stance; hirstilum is from the I.»atin meaning roiigJi or hairy. 

(} hirsufurn, as cultivated in the southern Unitetl States, is an annual 
herb attaining a maximum Ijeight of .about 4 feet, and yields most of the 
coniincrcial cotton known as American Upland Cotton, G. larbadcnsc, 
a .‘'omewhat larger plant, is culthatcil in South Carolina and Georgia 
along the sea coast, an<I yields Sea Island Cotton. 

The plants praluce capsules (bolls) which open when ripe along 
longitudina] sutures, revealing a mass of white hairs attachid to the 
lirownish .seed. The mass of Imirs (cotton fd»cr>) and seol is collcc-teil 
aiifl “ginned,” a macliine process of removing the 5.ec<L To render 
cotton absorbent .'ind suit.abje for surgical use, it is first canled (combed) 
to remove gross impurities and short Imirs (lintcrs), then washed witli 
weak alkali solution to remove fatty materials, then blc.vched with 
chlorinattsl soda, washeil with weak add and then with water and /Inaify 
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dried and rccarded into flat sheets. After the absorbent cotton is 
packaged, it is usually sterilized. 

Cotton for tc.vtiles is spun into thread and then proven, or it 
treated ^vith ^’arious chemica/s, w'hen it yields such fabrics as mer«?ri?«l 
cotton, rayons and others. The I’nited' States produces about half tlie 
supply of cotton of the world. Cotton is also produced in .and 
other tropical parts of Africa, India, the West and East Indies and 
South America. 

Cotton has been known since remotest antiquity. It lias been culti- 
vated in India for more than .SfKK) years. Egypt had a well developed 
cotton industry 4000 ycars’ago. It lias been found in the mounds of the 
Aztecs in Mexico, which probably antedate the pyramids of Egvpt. 






liat flattened, 

DEscniPTiox.— A hite, soft, tufted mass, frwn 2 5 to L:> cn' 

twisted and spirally striate, 1-celled, non-glanduiar 
in length and 25 to ^ely of 

Constituents.— ' , j 

is soluble in ammor ■ . " n 0.2 per ee" , 

Standards and ’’ nd 

ash and should be :ree irotii aiRau, aeiu, method'’ of 

substances. Consult the U. S. PhannacOp®ia for t 

those; also the tests for fiber Icnpth, sterility and abs ^ gurp^l lo loop 
■ ■■ 
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textiles and as a source of pure cellulose in the manufacture of explosives, cellu- 
loid, etc. 

Adulterants. — Various substances may be added to absorbent cotton to 
increase the rate of absorption of water, as chlorides of calcium, magnesium 


tinguislied by having very thin nails and a thm outei layer of ciitin. They 
lack the essential properties for technical uses. 

Absorbent Gauze, Gauze, Plain Gauze or Non-sterihzed Absorbent 
Gauze (U. S P. 1942 to date) consists of well-bleached cotton cloth of 
plain weave. It is w’hite cotton cloth of various thread counts and 
weights The ash does not exceed 0 15 per cent of the weight of the 
gauze. The Pharmacopoeial tests prohibit or greatly limit the presence 
of dyes, fatty matter, dextrin or starch, acid, alkali and water extract 
in the gauze Tests are provided for threail count, weight and ab- 
sorbency of the gauze. 

Sterile Absorbent Gauze, Gauze (U. S. P. 1942 to date) is absorbent 
gauze A^hlch has been rendered sterile and protected from contamina- 
tion. The Pharmacopoeia requires that each unit of sterile gauze be 
packed individually so that the sterility of the unit be maintained until 
the package is opened for use. 

Adhesive Absorbent Gauze or Adhesive Gauze is an individual dressing 
prepared by affi.xing a plain absorbent compress to a strip of adhesive 
plaster It must be sterile and each unit protected from contamination 
by suitable packaging. 

CarboUzed Gauze (N F 188S to lf)06) is prepared by immersing loosely- 
folded pieces of gauze muslin in an alcoholic solution of resin, castor oil and 
phenol, and pressing out the gauze until its weight is 170 parts for every 100 
parts of dry gauze Preserve m air-tight containers It contains when dry 
about 2.6 per cent of phenol. 

Iodoform Gauze (N F. 1888 to 190C) is jircjwred bj* immcrpim; a weigbcd 


Gauze Bandage or Boiler Gauze Bandage (U. S. P. 1942 to date) is 
prepare*! from Type I Absorbent Gauze in various widths and lengths 
Each bandage is in one continuous piece, tightly rolled ami substantiall\ 
free from loose threads and ravclings. Gauze liaiidage must be sterile 
and protcctfxl from containinntion. 

Cottonseed Oil (U. S. P. 1SS2 to <Iate) is tlic refined fi.xcil oil obtained 
fnim tlic sect! of cultivated plants of various v^lrictie^ of dofaypitim 
hirfufinn Liniie or of other species of Gosiypiiim. The cotton seed, 
after ginning olT the fibers, is diTorticatCfl, cleaned of hulK, tlie kernels 
steaincsl and pres'^tsl at about bilK] poiiiidN pressure to \ ield about 30 
per cent of oil. The oil tints obtaiiuxl is turbid and nsldish in color; 
it is refined by filtering, ihvnlori/ing and “winter tbilling” wliieb r<“- 
moves the stearin. 
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DEScnii'TiON’.— Cottonscetl oil 5? a pale yellow, oily liquid. It is odorle^j 
and 1ms a bland taste. Consult the U. S. Pliannacoixsia for characteristics and 
tests. 

CoNSTiTunxTS.— Cottonseed oil consists largely of olein nith small quantities 
of palinitin and fitcarin or the corresponding fatty acids, which, however, are 
largely removed in wcll-nurified oil. 
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Uses and Dose.— Cottonseed oil h a bland, nutritions oil and is used in 
liniments on account of its emoliient properties The oil is employed in place 
" ’ ■' ’ . 1 . . . ■ . quantity is hydrogenated 

amount is also used in the 
' cottonseed oil are produced 

Cottonseed Cake contains about 0 6 per cent of a toxic principle, gossypiol, 
which occurs m secretorj’ cavities in all parts of the plant It is present in cold 
pressed oil from winch it may be renm’M by treatment with alkalis. 

Cotton Root Bark (U. S. P 1863 to 1916, N. F. 1916 to date) is the 
recent)}' gatliercd, air-dried bark of the root of one or more of the 
cultivated varieties of Gossyjnum hirsuium Linn6, or of otlier species of 
Gossyphm. Most of tlie commercial supplies come from Virginia, tlie 
Carolinas and otlier cotton growing states. 

DEScniPTioN.— In flexible bands or in transversely curved or slightly quilled 
pieces, the bark 0 5 to 1 mm m thickness, outer surface light brown, longitudi- 
nally wrinkled, with small Icnticels, periderm frequently exfoliated; inner sur- 
face light brown, longitudinally strialc, fracture tough, fibrous, readily separable 
into fibrous layers 

Powder.— L ight brown, odor faint; taste slightly acrid, bast fibers up to 
1 mm. m length, about 15 microns in width, the walls strongly Iignificd and 
with very few pores, *' ' ' ' * . 

somewhat spheroidal 
parenchymatous celh 

filled with starcli; calcium o.xalato crystals in rosettes from 10 to 25 microns in 
diameter 

Constituents — About 8 per cent of a peculiar, colorless acid re«m, which 
is soluble m water and becomes reddish and insoluble on exposure to tlie air, 
hence, the dnig, promptly after drj'ing, should be prcp.ircd into fluidextract to 
preserve its activity It also contains fixed oil; tannin; starch and calcium 
oxalate Total a«h, about 4.8 jior cent. 

U&ES AND Do-sE —The drug is an emmenngogue and an oxj’tocic Average 
dose, 2 gin 

The flowers of the cotton pLant contain an interesting ghicosidc, go«!.sj’pctin, 
whicli becomes green on oxidation and is colored orange red with solutions of 
alkalis It somewhat resembles a similar principle found in arbor vita* {Thvjn 
ocndenlaUa). 

STEKCULIACE,E, OR COIj\ FAMILY 

This is n fniiiily of about 58 genera and 600 species of tropical an<I 
subtropical plants. Tiicy comprise a great many forms, some being 
lianc.s Tbey resemble tlie Malcactx \cry closely and arc distingiiisbefl 
by tbeir 2-l(K-ular anthers. 'Hic mucilage secretory organs occur as 
imicilagiijous membranes, as lysigciious nincilaginous cavitic-s and as 
scbirogeiioiis or hsigenous can.a)s. In addition, taiinin-secTetinn cells 
are usually present. Non-glandiilar liairs, nitbough usually stellate, 
peltate or tuftwl, ina} occur in other sjiccific forms The glandular 
hairs are either utiiecllular or made tip of a few cells, and somewhat 
resemble tliosc of the ^fal^(lccx. 

THBOBROMA 

Cacio Seeds or Caeto Beans arc tlic m.is|e<l *00(1 of Throf/roma Como Linri^ 
7’fifohrornn from the Greek means "fnoil of the phL," eomo js from the Asfec 
name of the tree; “chocokite’' is from the Mexican, and it has Jong been highly 
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osteciiicd hy the Aztecs nnd the Mexicans, and later by the Europeans ulio 
learned of it from them. 

Tlic plant is a tree attnininR the height of about 12 m^ers and is indigenous 

to Mexico In ■ ‘ * ' ' . ’ 

the older bra 
lO-furroucd 

10 or 12 in each low ti’ig. Cacao i\as kiioimi lu L-uiumuua u.m 
Most of the cacao seed of the market is obtained from Ecuador (the Guayaquil 
variety being especially valuable), Curasao, Mexico, Trinidad, Central America, 
Brazil, Wc^t Africa (Xigeria and the Gold Coast), Ceylon, Java and the i il*- 
pine Islands 



. * ^iian!iinffdtiJi''P 

'■ roasted 

tlic Jor anJ ta* 

nb( , rack fhe - 

The roasted seed are p-assed through a^'*niuuui|b by^\innol^mR 

■ Cacao Butter.^ 

gealt, at room temperature to form Bitter inHubstanccs have 

chocolate to u Inch sugar and vanilla or other " . . • " gome oil, is 
added. After expressing cacao butter, the ‘ <; brands full 

and know n as Prepared Cacao, or Breakfast Coc • ^ soluble, b'd th ^ 
tain alkali to render it “soluble,” it is, of ,,tc particle, rcsulti j- 

partially saponifies the fat at the surface „ jn tpe water or mi 

stnoothei and inoi e complete suspension of the c 

dunk , i fSe market o® in min 

Cacao Seeds or Cacao Beans are often lonn fl»Upned, from lo t 
seed is 11 regularly ellipsoidal or ovoid, smw®'vba thjn 

in length, externally reddish brown to dark br . ' " very ^ jhe 

like, readil ""“" he hilum por‘'®" 

folded and 
seed; odor 
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The seeds contain 35 to 50 per cent of a fixed oil, about 15 per cent of starch; 
15 per cent of proteins; 1 to 4 per cent of theobromine; 0 07 to 0.36 per cent of 
caffeine; about 0 5 per cent of sugar, and a small amount of tannin The red 
color of the seed is due to a principle known as cacao-red, which is formed by 
the action of a ferment on a glucoside When the seeds are roasted the theo- 
bromine present m the kernel passes into the shell, the latter being the com- 
mercial source of the alkaloid 

Theobromine is an alkaloid, 3, 7-dimethylxanthine (C 7 H 8 OJN 4 ) obtained 
from cacao seed, or rather cacao shells after the roasting of the seeds It is 
also present in Kola nut. 

The alkaloid is slightly soluble in cold water, I to 2000, or in alcohol 1 to 2200, 
but becomes readily soluble in A\ater when combined with bases. Dose, 0 3 to 
0.5 gm. 

Theobromine and Sodium Salicylate (U. S. P. 1916 to 1942; X. F. 
1942 to date) is a hjdrated mixture of theobromine sodium and sodium 
salicylate in approximately molecular proportions When dried at 
110° C., it yields not less than 4C.5 per cent of anhj'drous theobromine 
and not less than 35 per cent salicylic acid. It is a white, odorless 
poAAder having a SAveetish, saline and somcAA'hat alkaline taste. It is 
soluble in one part of water; if the mixture absorbs carbon dioxide with 
the liberation of theobromine, it becomes incompletely soluble in water. 
AA’erage dose, 1 gm. 

Theobromine and Sodium Acetate (U. S. P. 1942 to date) is a hydrated 
mixture of theobromine sodium and sodium acetate in approximately 
molecular proportions It contains not less than 55 per cent and not 
more than 05 per cent of anhydrous theobromine It is a white, crystal- 
line powder, practically odorless, and of a bitter taste It is soluble in 
1.5 parts of Avater and is alkaline in reactions A\’erage dose, 0 5 gm. 

Theobromine is a diuretic and myocardial stimulant; it has but little 
stimulant action on the central nerA'ous system, hence is preferred over 
caffeine in cardiac edemas and to relieve the pain of angina pectoris. 

Cacao Butter ^ . • . ' • •* • • ’ • ' 

faint, agreeable 
30® and 3.5° C. 

oleic, and other 

gravity, 0.S5S to 0 804 at 100°/25° C., refractiA'c index, 1.4537 to 1.457S 
at 40° C.; saponification \-ahic not less than 1SS° and not more than 
19 . 5 °; iodine A-aliie not less than 35 and not more tlian 40; the fatty acids 
solidifj betAAceii 4.5° and 50° C. Cacao butter must be free from Avax, 
stearin or talloAs*. 

Cacao butter is Used pharmaceutically almost ciitia-ly for making 
suppositories. 

Cacao, Powdered Cocoa (X*. F. 1910 to date) is a powder jirep.ired 
from the roastetl, curcil kernels of the ripe sectl of Thcohruwa Cacao 
Liiine 


butter in sm-ill pri'ins nr nctslle*. A few fntcinenis «if ‘•ml c<nt cnn«btirig of 
lictagonal cpKlcnn.*!! ccIN nml n |iecitliar mucilage la\cr of .«mall tiibiibr cclN 
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and a layor of nearly' isodiaraptricsioj^e celfs about Jd iu/crons jo djameteriMv 
be present. 

STANOAtiDs ANp Tests.— Cflcflo jlcWs not morc than 22 per cent of doq- 
volatile, ether-soluble extractive, W'hich does not have a spicy odor or U'le. 
Tiie ether-insoluble residue, dried to constant «e/gftC, yields not more dian 
7 per cent of crude fiber, not more than 8 per cent of total ash, and not more 
than 0.4 per cent of actd-insoluble ash. It shotvs, microscopically, not more 
than 3 per cent of cacao sheila and not more than 15 per cent of starch, 

(/SBS.— Cacao is a nervine and a stimulant; it is used chiefly in the form ofa 
beverage and as a flavoring agent. 

Cacao Shells are used as such, or admixed with cocoa, to form a clieap pade 
of cocoa. These may’ be detected when as low as 1 per cent are present w a 
fluorescence shon*n under the microfluoroscopc. Cereal starche.*; or start^y 
products har'e been used ns an adulterant for cocoa, but rarely so nor\. 



I'm. — Cflcoa starch- starch jrrain* of commercial cacao powder, or e 
after removal of tljc oil by means ol etnt-T. 


KOLA ^ 

Kola, CoU or Kolanuls (N. J'. 1910 to date) is the 
Cofa niiida (Vejjtenat) Schott and Endllchcr, or of ° ^ . 

Coh. It yields not Jess than I per cent of :no!(ccnou5 

African name of the drug is Cola. The plant is a large 
to West Africa between Sierra Leone and the inrlies. 

vated in East Africa, Ceylon, Java, Brazil and the \ i.ee«h’ 

fruit is a pod 5 or 0 inches long, which slowly' dehisces, gypplics 

arc carefully collected, dried and p.aeked. ihe co 
come principally from western Africa and the 1^ 
being known commercially as Bichy or Bissy-bissy Na • ^ 3 cm 

DEScniPTiox,— Cotyledons, irregularly fhphlb 

in length, brown, nearly- smooth, hca>y, hard ana xo & > 
recurved and sharp. . , „ . ^flor charapten? > 

PoMDER.— Licht brown to moderate yellowish ’ yp (o -15 r 

online, iSt 


its activity. 
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also a tonic and an astringent. Average dose, 4 gm. 



Fia 232 Tio 233 

Tio 233 —The subLmate of caffeine froru pondered kola 

Ft<3. 233 — Crj'StaU of calTeine>soid‘clilonde obtained b> treatioi' the siibLmato with 
5 per cent gold chloride eolucion (I’hototDicrographs by tdamson ) 

Allied Pboductis —The seeds of a number of other plants are «aid to be 
sometimes admived with kola and of these the follow mg may be mentioned* 
(Wabnlla’jit aplant crowing tn the Gaboon, the seeds of wbicli contain Ccotyle-. 
dons and are cieficicnt in alkaloids The sc^« of Cureinja eola (Fam Gultijera) 
have been substituted for kola under the name of “Staminate Cola ” Tliese 
needs do not contain caffeine, but contain two re«ins which seem to have a 


CAFFEINE 

Caffeine (L'.S. P. 18S2to<late), I,.‘],r-truiu-t}i\Ivaiithiiie,rinioOiN\.- 
lijO occurs ill cofTec, tea, cac.io, gnaraiia and mate as well as in kola. 
While cafTeine can he jirodiuvd sjntlictically, it is nsnally prepared from 
tea, teadiist or tea sweepings, orrccoscrcd from coJTce roasters, rafTcinc 
is anh> (Irons, or contains not more than 8 per cent of water of Jiydration. 

Di s< uienov, Caffriae occurs in white, flexible, «llk^, actcular crystals, 
ii<iiill> ni.itted together in fleecy massM and havmc a bitter ta«tc Caffeine 
inaj licMibliinrd witlioiit decomposition on heating On t rent iiip a 5ni.sllqii.infity 
of e.sffcme with a feu drops of mtrie acid or chlorine water .ami evajiorating the 
point ion todrj ne-s on a w 
l>v ammonia. A 'imibr 

hjdrochlonc acid and n ( ■ - 

2S 
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and adding a drop of ammonia i\-ater to the residue; or exposing to ammonia 
vapors; this is known as the mnrexide reaction. Caffeine may be identified 
microcheinically by adding a drop of hydrochloric acid and a drop of 5 per cent 
solution of gold chloride. The resulting crj'stals are needles which occur in 

, 1 . f , .. , 

Consult 

Uses and Dose.— Caffeine is a ner\nne and stimulant. Average dose, 0.2 pn_ 


Citrated Caffeine (U. S. P. 1894 to date) is a mixture in about equal 
proportions of caffeine witlj citric acid. Average dose, 0.3 gra. 
Caffeine and Sodium Benzoate or Caffeine Sodio-benzoate (N. F. ISSS 

to 191G; U. S. P. 19IG to (late) is a mixture of caffeine and sodium ben- 
zoate, which contains, when dried at 80° C. to constant weight, not lcss 
than 47 per cent and not more than 50 per cent of anhydrous caffeine, 
and not less than 50 per cent and not more than 53 per cent of sodium 
benzoate. The sum of the percentages is not less than 9S per cent ana 
not more than 102 per cent. Average dose, 0.5 gm. 

Caffeine and Sodium Salicylate or Caffeine Sodio-salicylate (N. ^ 

to date) is a mixture of caffeine and sodium salicj'Iate. ^^'hen dn 
to constant wciglit at 80° C,, it contains, in each 100 gm., not Ips than 
48 gm, and not more than 52 gm. of caffeine, or of sodium salicj a e 
Average dose, 0.2 gm. . j i, . 

The solubility in water of caffeine is mnrkcdly mcrewed } 
presence of citric acid, bcnzo.ates, salicylates and bromides; ^ , 

and sodium benzoate is most suitable for l)^'pode^raic or mtwm - 
injection. 

STERCDLIA GUM 

Sterculia Gum or Gum Karaya (N. F. 1947 
gummy exudation from Steradia nrens Roxburgh, oteTCu 
Roxburgh, Sterculia tragacantha Lindicy or other species o 
or from Cochlospernium gossi/piuvi DeCandolie or o er P 
Cochlospervmm (Fam. Bixacex), These trees are natne o . , ^ 
are widely scattered in the Indian forests. They may » ^ "sterculia b 
10 meters, but the trunks are very large, soft nyrinS >n 

from tile Latin Stcrculms, the deity that presided oicr 
reference to the fetid odor of the trees. +h,> bearin''^’ 

The gum exudes naturally or from incisions made o but 

and is collected tlirouglioiit the year, e.xcept m the ,|j.g passes 
mostly from INIarcli to June. TJie incisions produce . the 

of gum, which should be frequently collected for inning is 

tree should rest for two or three years. Grading ‘^n 
in Bombay. ^ ^ .Tnents " 

Description.— S terculia gum occurs in tears or tmnsluce'l* 

: ■ 
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tlian 05 ])er cent of aiiliydnnis theophylline. It is soluble in about 
2.5 parts of water, the sohitioii being alkaline to phenolphthalein T. S. 

The tliree items aljove may be used as stimulants like caffeine, iiut 
are used priiiei])ally as diuretics. The mixtures of theophylline \\itii 
alkaline materials render tlie alkaloid much more soluble in water, 
hence more suitable for liy|>odennic use. Average dose of each is 0.2 gm. 



FiQ 234 -Tea Leaves A.entireW slioWinB'enatinn and 
leaf cleared m chloral T S showing marginal tootli "J. ' epidermis (urt "■’,' ,,0,1. 

transverse section through the blade of theleaf showinR PP ^^^P^^,P„al!ar(reel 

mesoDhvIl (ml containing rosettes of calcium oxalate t ) j pali-"»de (P) ■ j,,j 

Qieiits ro-P'*’" 


riVn-yt' (fsP’ 

Mate or Paraguay Tea consists of the leaves n^ear O'f 

Aquifohaceie), is di ' • ' « ~ •» - - —nr j 

the epidermal cells . 
veins are m neatly ^ 
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fibers arc associated %Mth the trachea and calcium oxalate occurs in rosettes. 
Mat6 contains caffeine up to 2 per cent, volatile oil, tannin and mat4vindic 
acid It is laxative or purgative in large do^es, stimulant, diaplioretic and 
diuretic. It is employed in South America in an infusion similar to tea, and is 
used to a considerable extent in a similar manner m the United States 


GUTTIFER^, OR GAMBOGE FAMILY 

This is a family of about 45 genera and 900 species of tropical trees 
and shrubs. They all possess schizogenous re.sin canals in hotli tlie 
pith and the cortex. Resin cavities are also found in the leaves of certain 
genera. Ljsigenous mucilage receptacles are present in Quinia. The 
trachere are marked by simple pores, the wood fibers may possess either 
simple or bordered pores; and wood paronchj'ma occurs in ratlier broad 
strands in the xylem. Calcium oxalate is usually secreted in the form 
of solitary crystals or rosettes, occasionally it occurs in small pris- 
matic crvstals, as in Garcinin. The stomata are especially character- 
ized by liavmg the neighboring cells parallel to the pore. Xon-gland- 
ular hairs are eitlier unicellular or uniscriate. Glandular hairs are want- 
ing. 


GAMBOGE 

Gamboge (F. S I’. 182(1 to 1930: X. F. 1930 to date) is tlie gum resin 
obtained from Garduiu Ilanhuryi Hooker filius Gurrima is in lionor 
of Laurent Garciii, a French botanist, and Uttuhuryi in honor o! the 
English botanist, Ilanbury. The tree attains a height of 15 meters in 
(’arnhodia. Siam and Cochin China, its habitat. Spiral incisions 
tbrougli the bark from the ground upward jH'nnit the re.sinous emulsion 
in till- cortex and phlccm to exude. It is collected In bamboo nodes, 
and when solidified these arc evacked open and the gamlioge thus ol>- 
taim-d is calk'd I’ipe Gamboge, the In-st commercial variety. That 
width hardens on the ground or is <x)lloctod in leaves,, known as Cake 
(tamlioge, is more contaminated with dirt The earl\ Chinese regarded 
the ilriig as a poison and it was cinjikncd by them thieflj as a jiigment. 
Its Use as a purgative dates back to alKiut IWKl D 

l)Ks(iiimox -III cjlitidric.sl pieces, frcqiicntlv hollow in the renter, of 
v-sriahle length, 2 to ."i cm in diameter, extemalb* grayidi orange brown, loiigi- 
tiKhinlh striate, hard anil brittle, the fracturwl surface «oinew!iat conciioidal, 
orange red, w.axy and somewhat |K)rous 

mounted in 
few fragmen 
'ulutions of 
soluble in .alcohol 

(’ossTiTUKSTs -(Jiim, nllieil to arabin, lo to 20 i>er cent, a rc'in rontaming 
.r-, fl- and -rgariuiolir mid'*, known as r.anilK>gic acid, from Pm to 7.> jkt cent; 
t lolatile nil A«h. 1 to (I }>er rent with alioiit 0 2.i per rent ncid*m«<'luhle asli 

.'srssnsiuis wn Tj.sts - Gamliogc rontamc not more th-an 1 jxt cent of 
foreign organic matter and jielda not more th.an 1 |xt pent of acid-]ns<jhihlc ash 
and not Ip'S than 0.) ficr cent of alcnhol-snhible extractive. When nihlxal wilii 
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water, gamboge 3'ields a j’ellow emulsion whicli becomes darker and almost 
transparent upon the addition of ammonia water. The emulsion does not turn 
green upon the addition of iodine test solution. 

Uses and Dose. — Gamboge is a drastic purgative or hydrogogue cathartic 


Allied Products.— A drastic gum-resin is al«o obtained from bomnw 
morcUa and other members of the GuHiferx of India and Malaya, as o 
of New Caledonia; iTsmm hedfera, of Brazil; Clusia roica, of the West Indies 
and South America, and Clima macrocarpa, of Guiana. Gamboge of a poor 
quality is obtained from Arasina gurgi, of India. 

CISTACE.E, OR ROCIGJOSE FAMILY 
This is a family of low shrubs and lierbs of which there are about 
150 species. They are found chiefly' in the northern countnea o )o 
hemispheres. TJiey possess simple leaves, regular and perfec o 
and capsular fruits, and are especially characterized by . 

walled unicellular liairs, which arc frequently u a 

groups. The glandular liairs are always uniseriate. The ^ 

continuous ring including both stone cells and bast nuers. 
oxalate is secreted in the form of rosettes. ^ 

Fro«t-wort fU. S. P. 1S51 to 18S-, 


is used as a tome, an astringent and an alterative. 

BIXACE^, OR ANKATTO FAMILY ^ 

These are shrubs or trees found in the tropics thf 

chiefly on account of the seeds of Bira \ Tiie pLnt *' 

coloring matter known as Annatto (Orlew, Amo jfadagusrar- 

found in tropical America and also in the coloriu? 

Tile seeds are covered with a fleshy matter i^ 

matter is prepared by means of water. The . jjfjd coludnp- 
lected, made into cakes and chiefly used yello"' 

Annatto contains a red crystalline principle, ' i^nt aho 

principle, orellin and an ethereal oil. The roo 
tains some coloring matter. 

FLACOtmTIACErK _ ^lo^eb 

These are shrubs or small trees of ,i**^7fl*genem 

related to the Annatto family. There are 
species. Lea\'es simple, alternate, toothwl or c ^ j,e\'er.d<' 
racemes or panicles, ilicecioiis, rarely* sho«y » 
berry, often edible. 
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CHAULMOOGRA 

C . ’ '.r T‘ ' ' • <■— » rr Ilydnocarpus 

. loogra is the 
confused, as 
ni is in honor 
The plants 
’old-pressed” 

• of export. 

Chaulmoogra Oil (U. S. P. 1826 to 1947; N. F. 1947 to date) fs the 
fixed oil exjjressed from cbaiilmoogra seed. The fixed oil e.xpressed 
from other species of Hydnocarpus when designated as such, and «hen 
conforming with the description, ph^'sical properties and tests for 
identity and purity prescribed by the National Formulary may be used. 

Taraktogenos seed are irregularly ovoid, up to 2.5 cm. long, about 
one-half as thick; with a rather thin gray-brown testa, easily broken 
in commercial handling. The kernels jneld up to 30 per cent of a fixed 
oil by e.xpression. Ilydnocarpus seed arc about one-half as long and 
bear slight ridges radiating from the base. Their testa is thicker and 
not easily broken in commerce, hence the kernels are not so liable to 
deterioration. Ilydnocarpus seed have been used medicinally in China 
and southeastern Asia for centuries. 

The oil is a yellow or brownish yellow liquid, or at low er temperatures 
a soft, wliltish mass, with a characteristic odor and somewhat acrid 
taste; it is sparingly soluble in alcohol but soluble in other fat solvents. 
Consult the National Formulary for its properties and constants. 

' ■«.» i. ,t . k ‘ 'd. optically 

these scicTs 

• ■ for Bacilhis 

Lcprx aiiu t^aciiiui i uueiaiwsm tn niro, leii Uiiiea U'j uuui us mat of phenol. 
Ilowevcr, m the treatment of clinical leprosy and of clinical tuberculosis with 


«alt and tlio C'^tcr arc lc«s irntiint. Average do«e, 1 cc. 

Ethyl Chaulmoograte (U. S. 1*. 1920 to 1947, N. F. 1917 to date) 
c-onsist.s of the eth,^I esters of the niixeil acids of chaiilmoogra oil. It 
has the advantage o\er the oil of Inuiig less objectionable to the taste 
when taken orally, and less irritating locally when injecteil. Average 
dose, 1 cc. 

CANKId^VCK/l-:, OR CAN'KId^V FA.MILV 

This is ft small family of 4 genera, comprising in all about 8 s]>ccies, 
Tliey arc mostly tropical or subtn>pical trees, having alternate cver- 
gri“en le.av(s, golden jellow flowers and /Icsli^v, berrx'-likc fniits. The 
phellodcrin is characteristic in that the inner walls of the cells are strongly 
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IiKnificd. Tf)c pcricydc elocs not contain any sclerendijinatoiis tissue. 
Secretory colls, distriliutwl tliroiiglioiit tlic parenchyma of steins, 
roots and leaves arc sjilieroidnl or ellipsoidal, possess suberized walls 
and contain a ycllou'ish oily content. Both glandular and non-glandular 
hairs apjiarently are wanting. 



outer bark 

Tig. 235.— CaneUa Transverse section of bark. 
middle bark or cortical region (cor), and inner bark . thickened, o , 

of periderm, the stone cells 40 to 90 miraom in diameter yellowish m 

lamellated, porous and hgnified inner walls, o. large oil re eroins, 5 to "5 ee'^ 

tered in starch-bearing pnrencltyma. the starch mostly sing ® . » 

diameter, s, collapsed cells of sieve. «. medullary rays mosW (^ner 
with a rosette of calcium o^alato (Kr) up to 50 microns in i ^ ^ 

Canella, Canella Bark or Wlite Cinnamon (H- ®- ’f tre^ in<iis“”“i t 
1916 to 1936) js the bark of Canella a/6a, a small e\e ^ ^ graj'isl' cor 
the West Indies and Florida. When bark is „uills o'" ^ 

removed, the periderm of stone celL; remaining. liarK i i 
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from 1.5 to 5 mm. in thickness; light yellowish brown to orange brown; some- 
what scaly, reticulately wrinkled and fissured; fracture short, granular, with 
numerous secretion cells and wavy medullaiy raj's, odor cinnamon-like; taste 


tile oil 
• cent, 

Canella is an aromatic and is used as a stimulant. It is also a condiment. 
The barks of one or more species of Ctnnamodendron of tropical America are 
’ ' are distinguished by containing 


• ■ r . (U. S. P. 1820 to 1882, N. F. 

1888 to 1936) is a mixture of Aloe-S 4 parts, and Canella, 1 part, reduced to a 
fine powder. The carminative action of the canella modifies the purgative 
action of the aloes 


TURNERACE.55, OR DAMIANA FAMILY 

This is n small family of tropical plants, of whioli there are about 
0 genera and 100 species, distinguished among other characteristics by 
the fact that they contain tannin cells >n the primary cortex, which are 
frequently developed in the form of Idioblasts In the pericycle occur 
isolated groups of bast fibers Glandular and non-glandular hairs of a 
number of tjpes are de\elopcil. Large nectarial glands occur on the 
margin and base of the leaves of Tuniera and other genera. 

Danuana or Turnera (N. F 1916 to 1942) is the dried leaf of Turnera diffusa 
or of Turnera aphrodisiacn The plant is a shrub growing in Brazil, Bolivia. 
Mexico, tho West Indies and California. Mo'it of the commercial supply comes 
from La Paz, Boh\ia 

Description and Structure —See Figure 230 and the National Formulary 
Seventh Edition 


<il microns, the stoma cell-s usually containing green plastids; numerous 


IMuiuiiiii., .1 iijiu uuiiiu umh, n miMuiu oi soil le-m aiiu cnioiopiiyu; uiniiic 
neul, a gummy bubstance, and protein siilistanccs, nearly 15 per cent Total 
ash, about 7..) per cent, acid-msnluble ash, almut 2 per cent. 

Damuna contani'i not more than 15 |»cr cent of the f-tems of the plant and 
\ icIiN not more than 4 jxr rent of acid-insohible B'Ii 
T he <lniK is a ‘•tunulant and a hxaliie, with N>me reputation .as .an aphro- 
di'iae A\erape do«c, 2 gm 


VIOI..\('i:.E, OR VIOLET FAMILY 

Viola or Violet (I* S P 1S20 to 1.S.S2) is the dnial fluwenng plant of Fie/n 
jHitnln HirdVfoot \’iolet is lmhgen<Hl^ in eastern Uiiitisl Slates west to 
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PASSIFLORACE^, OR PASSION FLOWER FAMILY 


the Mississippi River. It is an herbaceous perennial up to 30 cm. high wilh s 
short thick rhizome, single flowers on scapes and radical, deeply cut leaves 
Viola Tricolor or Pansy (U. S. P. 1882 to 1894) is the ^\uId-gron-n flouerin? 
herb of Viola tricolor Linn6. Violet plants contain an alkaloid with a mi'u 
action like that of emetine causing nausea, purging and prostration in do^ 
The drug, especially in Europe (Pio/a odorala), has long had repute as a remedy 
in infantile coinnilsions, dysenterj’, catarrhs and in cutaneous diseases. 



X J} £ tt ^ gmall KfT*** 

Fio. 23G —Turnera aphrotlmaca A, The flowers. 

leaves. B, Portion of twig showing the flower bu ■ , , g ^ 

being in longitudinal section. j&. Ovary »itl« tlirce on ire ovoid '^„'g[, 3 jnj 

through the ovary showing a number of the ^mpinbranoiii 

cresent-shaped, reticulate seed, having a simU, ’ .,,ori fhrouRh the , ’ j|^ (fj; 
With subsidiary cells parallel to the pore L, Transi ® ■- ; pali^J . j j(uf 

upper epidermis (e). lower cpiilcnnis (d) with - ylmifol'o. 

and tracheic (7^. J$ Diagrammatic section of a uoi 
Urban; the remainder after Gilg ) 

PASSirLOnACE.5!, OR PASSIOX vinf^. 

The plants of this family arc mostly Jierbaceous ^^^^^^ 
repre.^ented hv about 18 genera and 325 spccic>. j,^„;j!ora, h[’"J i ^ 
dant in Souti. Americti. a few of the tX 

being quite common m the southern Uniti’t * secretory ^ 

jjlants have elongated tannin sacs and m ore 
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with a brownish content. Non-glandular hairs are either unicellular 
or tmiseriate, the former usually Imiiig a more or less hooked summit. 
Glandular hairs are usually of a woolly or shaggy tMJe. Large nectarial 
glands are common to a ntimber of the species. In the leaves, the 
epidermal layer is frequently modified to mucilage and occasionally is 
papillose; the cells of the mesophyll may contain spicular cells or 
crystal idioblasts. 

Passiflora, Wild Passion Flower or Passion Vise (N. F. 1916 to 1936) Ls the 
dried flowering and fruiting top of Passijlora incarnaia, a perennial climbing 


Ijeaves more or less broken, when entire, 3- to S-c!cft, long pctiolate, the lobes 
bnceolato-ovate, apex acute, margin serrate; light greenish brown to dark 
... . . , nt. 

sh 

• 'Sll 

yellowish white color, stamens 5, monadelplioiis; ovary superior, unilocular, 
becoming m fruit a wrry, from 4 to 5 cm. in length, having 3 to 4 parietal 
placcnto, and numerous ovoid, flattened seeds having a yellowish or brown 
an’ ’ ’ ...» 1 . t , • . . . 


6 mm m di.-imetor, light yellowish brown and finely striate I'he leaves alone 
are Roinotimes collected, and a preparation is sometimes made from the freshly 
expreseed juice of the plant 

CAIlICACEiE, Oil VA1*A\V FAMIIA' 

This is {I family competed of 2 genera of Iatc.v-cont.aining trees, 
growing in trojiic.al America, llie best known of which is the genus 
Vanca. Tlie latc.v occurs ns a finely granular protopIasm-Iikc sub- 
stance, whicli contains the pcploni/ing ferment papain, in nrticulatwl 
laticifenitis tubes, wliieli occur in the pith, corte.x and xylcin of roots 
and '.teins and are assoeiattsi with the vascular bundles in leaves, exen 
[lenetrating into the iiieMiphyll The jHiricvcle is cumpOMsI of isokated 
groups of liast libers- The tniclicjc arc murkctl by simple pores or 
retiiulnle am! sc.nlarif(inn thickenings. The imsliillary r.ijs and wockI 
fibers are apparently repKiced with parcnchj ina. 

PAPAIN 

Papain (\. T. 1917 to date) is tliedricil mid purified late.vof the fruit 
of (Umcft Pojxii/a I.iniie. I*.i|)am ix>s.sc>scs a <!igt‘sttve activity not 
Icns than that of lleferemt* I*a]>ain. The tns* is indigenous to tmpical 
.\nierica and js (ultivatis! in Ceylon, Tanganyika, Hawaii, Cuba, 
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cactace^, or cactus family 


Florida and otlier parts of tropical America. It is up to 5 meters in 
JjeigJrt and a/)OUt Jo cm. in dianietcr. It has an active life of about 
five ycacii. The pistif/atc flowers are al)OUt 2.3 cm. in length, ito3 
in short-stalked cymes, at tlic base of the leaf stalks. The fruit, in the 
tropics, may attain a feiikf h of 30 cm. and a weight of 5 kg. The epicarp 
adheres to the orange colored, fleshy sarcooarp ^’hich surrounds Ihr 
central cavity containing a mass of nearly black seeds. 

TJie unripe fniit receiv'es sliallow incisions once a v'ed 

on four sicles of tlie fruit. The latex flows frcol^v for a few seconds 
and then .stops, after wlncli it is collected and soon coagulates inif 
Jumps. Collections are made between 3 and 10 a.m. The kimps are 
shredded and dried in the snn or by means of artificial 
method yielding the better grade of crude papain. Itispunnen } 
solving in water and precipitating with aU-ohol. 


DEScniPTio.N* AND Ass.\y.— S ec the National FonUuhry. 


B JVtMWvlvt'C 


enzymes: a coagulating rennet-like enzyme winch acts upon d)c casein ® 
an amylolytic enzyme; a clotting enzyme similar to rertnse. a Q a 
liaving a feeble action on fats. It is quite apparent that roore ^griabh 
lytic enzyme present, because a single sample fi papm > 
results depending upon the protom used in the substrate. Tn 
digest 300 tmie.s its weight of egg albumen. _ .»« action 

iTsES —Papain i.s used as a digestant for tendpmine 

to pejjsin. In the meat packing industry it «.s c.'ttcnsnei) - 

CACTACE-T:, OB cacti's eamilv 

Tins is n retnnrkable family of about 15W nattso/ 

growing largely in the arid region3 of Me.\ico, ‘ , 

America. They usually possess thick, fleshy luodi'fip'i 

which is adapted to a desert climate, the folmge le< *; * ® all d 

to tliorns. Mucilage cells and lysigenows and latkiff''’ 

the plants of this family. In addition there are cr} s a soiuc* 

cnis canals. Cnlcium oxalate is e.xcreted in iA the 

times being present to the e.xteiit of go per cent o / . 

It occurs in the form of large rosettes, raphides, ■'i".' 

and inonoclinie prisms. Sometimes they L..lg(.inent 

may rc.semhle half-compound starch grains it fontatned 
needic'like crystals OceftsionaMy tlie en-sta » ^ 
blasts. In alcoholic material sphiero'ag^cg^tes * 
some of the cells. In Epijyhyllurn., curiously s ' Q^nanie<J oa 
distributed. The guard cells of the stomata IVic 

sides by one or more subsidiary cells parallel to Pinergcnrie^' V 
are \'ariousl%- intcrpretCfl as being foliar ’ ( atjd 

multicellular hairs derived from botli the epi . nje^pricklei- , 
layers, or transitions between leaf-prickles 1,^'’ 

tracheic possess either simple pores or , .[ 1 .^^. ray 

fibers usually haA-e simple pores: and the ® ^^fiv,n.iraa' ' 
become lignified- In addition, tracheid-hke p* 
found in the wood of Opuntia and other genera. 
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Cactus Grandiflorus or Night-bloominB Cereus (N. F. 1910 to 1947) is the 
frcsli succulent stem of the wUd-prowing Sclcnicercui grandiflorus (Litm6) 
Britton et Rose. The plant is a perennial uith thick succulent steins and large 
fragrant flo\\ers, expanding only at night and lasting but a few hours. It is 




THYMELEACE^, OR MEZEREON FAMILY 


m 

indifienous only to tJic West Indies, though it is extensively cultivated ss a 
house plant. Commercial supplies have come largely from Mexico, collected from 
a variety of cactns plants, and without therapeutic value. The drug is shipped 
preserved in alcohol which is then used to extract it. 

Tho drug consists of cylindrical, five- to nine-angled, branching, stems; 1 to 
4.5 cm. in thickness; externally bright green and with alternate clusters of 


The drug contains a gliieoside, one or more resinous substances, and poi'iblv 
an alkaloid. . i- <\ \- ju 

Cactus Grandiflonis has been used as a substitute for digitalis. Uni} x 
I>ost West Indian drug should be employc<l. Average dose, 0.5 gm. 

Mescal Buttons or Anhalonium ar^the dried tops pound 

' ■ . ’ ‘ r less button-shaped 

e center of the diss 

The drug contains 

. • " ‘ ' the symptoms of mescal 

1C. Alkaloidal principles 


TimiELEACEiE, OR MEZEREON FAMIIA' 

Tills is a family of about 40 genera ami 500 
trees, most abundant in Australia and Soiitli Afnca, nfo | I 
however, being found in tlie United States. The planU have 
deciduous or evergreen leaves and small, . ..-gfedin 

the fruits arc usually bcrrj’-likc drupes. Calcium oxa -(jjnduiar 
many forms. Tlie plants possess no internal secretory 
linirs. The non-glandular hairs are usiiaily ’r‘ , ’ jjj ti,e latter 

there is mucilaginous metamorphosis of tlie ®P'“" ‘ i,! ,ipnii tlie 

often becoming papillose. Tlie stomata usually , j^qIoscJ ir 
upper or ventral surface of the leaf and ““J' 5 neighboring ceih. 
receptacles formed by the papillose elevations o 

MEZEREUM , . , 

f V F 192*5 to Oiitc/ 

Mezereum or Mezereon (U. S. P. 1820 t ' Earihic 

is the dried bark of Daphne Mezereum lAnne, ^Creek nyniP'' 

Linne, or of Daphne Laureola Linne. jne from Apo'p 

who was transformed into a laurel bush J ™ 

Gnidinm is an ancient name for laurel. Ea plant. 

mezerexm is from mazariyum, the fs collected in 

plant is a slow growing deciduous shrub, the comincrc}- 

■■ ■ vaiidAlgW;^ 

■ eenis to ta" 

■ ' ■ . ; , 31 . ....fhoriO’* 

entered American practice through traditional raign= park 

DESCRIPTION.—In flexible, tough quills or 
from 0.3 to 1 mm. in thickness, outer surface ol 
purplish gray, smooth, numerous Icnticels, giving j 
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atice and occasionally '^ith numerous circular brorniWi black apotliecia; inner 
surface pale yellow, satiny lustrous, finely striate, fracture tough, fibrous, the 
inner bark lamellated. 

Structube.— Cork 20 to40rous, tbcouter compres'yid, the inner with tabular 
cells with nearly colorless walls; a hj’podermis of 3 to 5 rows of collcnchyma 
containing chloroplastis or a greemd:k yellow rosmoiis substance, inner bark of 
loosely united groups of colorless bast fibers and sie\c strands, medullary rays 
few", uniseriate. 

Powder.— Light brown; odor slight; sternutatorj'; taste slowly developing 
to strongly pungent and acrid; bast fibers up to 3 mm. in length and about 
15 microns w ide, more or less uneven or irregularly bent and attenuated at the 
ends, tile w alls colorless, non-lignified and free from pores; fragments of yellowish 
brown cork, and of medullary rays containing starch; starcli grains relatively 
few, mostly spheroidal or ellipsoidal, and vaiydng from 3 to 15 microns in 
diameter. 

CoNSTiTtiEKTS.— An acrid rean known as mezcrcin, a crystalline, bitter 


sialagogue and a stimulant Average dose, 1 gm. 

The berry-like fruits of Daphne Mezereum and D. Gnidium are subglobnlar, 
dark brown or brownish black, about 5 mm. in diameter, each with a black 


rUXICACE/K, OR POMEGRANATE FAMILY 

This is 4a small family represented by .a single genus, Piinica, of wlildi 
there iare two species. In the perieycle there arc isolated groups of bast 
fibers, beneath which the cork develops In the primary cortex occur 
large stone cells, cither single or in biiiall groups The fihrovascular 
bumlles arc hi-collatcral; bast fibers ate wanting in the cortex; the 
trachcre and wood fibers possess simple pores; and calcium oxalate is 
excreted in the form of rosettes. 


GRAKATOM 

Pomegranate Fruit or Granatum (U. 5. P. 1820 to 1842) 

Pomegranate Fruit Rind or Oranati Frnctus Cortez (U, S. P. 1812 to 18^2). 
Pomegranate Bark or Oranati Cortez (U S. P. 1831 to 1812) 

Pomegranate Root Bark or Oranati Radicia Cortez (U. 8. P. 1812 to 18S2). 
Pomegranate Root and Stem Bark or Oranatam (U 8. P. 1882 to 1030). 
Peileberine Tannate (IT S P. 19(l.> to 1917; N P. 1917 to dste). 

AU are derhed from Punica ffmiintum Iinn6, a «hmh imligenniH to north- 
western India nnd ciiltivatfsl in snbtropiral regions throiighout the world for 
its edittle fniit All parts of the phant contain tannin {a inixtiirc of two or more 
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/■(/.v/iMf.'M, Dit ro.v/.v/i.i.vATJ: i-AMiir 

/. - “ 



rnWKrran!, T/Ic 'stem aid* root 
nArA" Iwic lonp licon u««l as jn 
niitiiolinintic^ and trrnjJoK; Dioi- 
coridcs mentions a dr'coctm cf tk 

r- ‘ . 1* « ■ _ 




n.iK (ottiul in 1)0 a misfiireof four 
Alkaloid^. 

The «!rip(| fruit rind ofcursinir- 
r«*t?ilarly curved, yelJom‘«h 
frjiirmeiifs nltotit '2 nwii, in tbW- 
110"^. U a'-iitncN a Wiii-b blsA 
color with ferric calt'. 

The dried .‘•ern;)cd root bark i' 
tlark hrow n, w jtli jKitclics and fcale- 
of cork, no preon iiliclloclcrni laser, 
nnd mcrliillar}’ rars eKfcndmirnearly 
fo tlie outer wirfaco. Thcyirid^ 
iwlleticrine may he as hirii as 3 
JHT cent. . , . . j 


N Clark pray, »iin iipnai 

of foliaceons lichens 'rith daf* 
njsothccift, yello«!«h hromi iwn- 
ceN, furrows and abraded jwtebWi 
inner Mirfare lipM yellow or^^ 
hrown, finely striate or smorth. 
frnetiire short and even, 

2 ree/n«)j In color. Tlsestruchtw 
tl,e ftem hark is shoan 
2.tS. 1 1 scMoni yields more than i j 
iXT cent of pcllctierine. . 

Tlie j)rn\dcrcd barks are Jp , 
Uli brnnii, nitli a *fM 
a niarkiHl a^fnnsoncy. 

(Xintaias calcium ^rc)i 

ami rIioiiil.oIi«lra;mimc«)iBS|m 
pains up to W f.S. 

;.cr,-rorliccnsii,lhsWa5b-|Pi 
ficcl ualls; stone e?"-' 
ami up to 31» f f “ ^ srf 


- , • w Tcry t/wt 

I'lo. 23s.— Transicrso .pction of Gran.a- gtroaolr Janiellated; Itmpm 
'I! , «f »l"0- SuauE a deep blue e*' 

on to, I emk cell, «') on, I cork J"," 1 nns o[ (erne mils; "0“J S**' 

«1H (K), only tho inner walls (i) of nWi 

aro tfuckened. P.l, pliclloderm cells, pr. a and trachea? rare. 

feu parenchyma cell** of ipp pnmnn’ cortex; m nntifp IS ^ 

•Sk. stone cells With tiuck, lamellatcd wnlN PelletierUie ^ 

‘ mixture in varying prop^^^^j 
.’a. a. sm-e of thc tann.ates of tn 
caiDbitim. alkaloids obtained i P 


OA.. stone cells with tiuck, limellatcd wnlN 
and fine, brnnclung port's, O. ro-ettes of 

calcium oxalate. O', monoclimc pri'-nfi of *’■ ' * V 

calcium oxalate, nj', medullary raja, *, sm-e of the tannAteS 

cells, p, parenchyma cells * ’ 

{/tfter Meyer.) 
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granate. It contains an amount of the alkaloids equivalent to not less 
than 20 per cent as the hydrochloride. 

The ground bark is mixed with lime and extracted with chloroform. 
After conversion of the alkaloids to sulfate and solution in water, they 
are precipitated as tannate by the addition of tannic acid. Four alka- 
loids are present: pelletierme (punicine), the most important, is color- 
less. volatile and liquid, with levorotatorj’ salts; isopelletierine, optically 
inactive, methylpelletierine with dextrorotatory' salts; pseudopelletierine 
(methylgranatonine), in prisms and optically inactive. 

Average dose of pelletierine tannate, 0.25 gm. 

JIYKTACE^E, OR MYRTLE FAMILY 

This is a family of about 73 genera and 2750 species. They are shrubs 
and trees, chiefly indigenous to Australia and tropical America. The 
plants yield a large number of economic products, and some, as the 
Eucalyptus, are to be classed among the leading timber trees of the 
world. The leaves are simple, the flowers are perfect, and the fruits are 
either fleshy and berry-like or capsular. In certain species of Eucalyptus 
the leaves are both horizontal and vertical, the former being bifacial, 
the latter centric, with a twist in its short petiole. Schizogenous e.\- 
cretory cavities are characteristic of this family, and are distributed 
throughout the parenchyma of the stems and leaves, giving to the latter 
pellucid-punctate areas. The secretory cavities arise very early in the 
development of the tissues and the secretion, which is of an oily nature, 
develops in a resinogenous layer lining the cavity, the walls of which 
finally become more or less suberized. The inner bark usually consists 
of alternating layers of bast fibers and sieve. The non-glandulaj* liairs 
ore usually unicellular, and glandular hairs are wanting. 

EUCALYPTUS 

_ . ..... „ 

and 

rnia 

-like 

The 

commercial supply of the drug is largely from southern France The tree require^ 
much water and has been ii«ed for drying up niar»h land 

The leaves arc up to 30 cm. long and 7 5 cm wide, coriaceous and with a 
revnhitc margin, leaf surfaces grajish green, glabrous, jiellucid-punctate, with 
miinorous small circular, reddish brown dots of cork, odor slightly aromatic; 
taste aromatic, somewhat bitter and cooling. 

The epidermal cells arc polygonal with straight waH>< and luivc a thick cuticle 
lovorcKl with wax; sunken stomata are found on Iwth surfaces, the mesnplull 
consists mostly of palisade cells beneath each epidermis, among which are di'- 
tributetl large, sjilicroid.al oil-secrction cavities with a yellow oily content: 
ro-<ttcs or single pri«ms of calcium oxalate are fcniml in colls of the central 
loose iiiesoph.vll. 

The ilrug contains xolatile oil, 3 to G per cent, of wliich up to 80 per cent is 
cuealyptol (cineiil), the rciTiaindercons|«tingof cf-pinciic (cucab-ptenc) and otiicr 
terperics; Fe\eral resins, a neutral hitter principle; eucalvptic acid and tannic 
acid. Total ash, 5 2.> per cent; arid-insoluble ash, almiit 0 '2 jut cent. 

20 



450 


MYRTACE^, OR MYRTLE FAMILY 

EucaJ^tus 1^0, Australian Kino or Red Gum (N. F. 1D2G to 1930) is the 
2 ’ -o peciesof Evcd^ptv! 

y . _ ‘ or parnet*red color 

V ■ ' ■ IS JIalabar Mno and 

cunlunis «iu lo ou per ceni ui luiiiiic actu; uiso mjio jou and catechin. From 


ari nstringent. 




Fia. 23 
sessile lee 
leaves. ( 

or lid) which covers the stamens until the * 
a flower-bud showing incurved fUainents 

Stamens m two views. F, Truncated capsule or pyxis. 
Sterile seed, seeds of this kind usually being roost numerous 
{A to F, after Nicdcnzu ,GtoJ, after Muller.) 


-Monc, dorii'wt«\' 

._.K fnnrrculll® 
lon of 
ture® 
lU 

n»pl3n» 


Eucalyptus kino is also obtained from the £■ 

(E. Uucoxylon), E. gunmi, E. E. ^ , p«y fcino at 

E. macroThyncha, E. amygdalina rodiafa. So-calleu J 
one time supposed to be obtamed from Eucalyptus resimjer ■ 

Eucalyptus OU (U. S. P. 1882 to date) is the »' 

steam from the fresh leaves of Eucalyptus yiooinus y(.jloft’ 

from other species of Eucalyptus. The oil is n color e ^^jy,p{,oraccoi’s 
liquid, having a characteristic, aromatic, some"' la ^ 
odor, and a pungent, spicj' cooling taste. Consult 
poeia for its constants. 



EUCALYPTUS 


451 


Standards. — Eucalyptus oil contains not less than 70 per cent of eucalyptol, 
which is determined by the freezing point, not below —15.4® C. Eucaij’ptus 
oil must be free from heavy metals and from eucalyptus oils containing large 
amounts of phellandrene. 

Uses and Dose — Eucalyptus oil is an antiseptic and antiperiodic, a dia- 
phoretic and an expectorant. Average dose, 0.6 cc 
Some thirty species of Eucalyptus yield oils containing phellandrene; many 
others yield oils containing less than 70 per cent of eucalyptol, though phel- 
landrine may be absent. Botli of these types have been admixed with the 
official oil. 



Fro. 240 —Crystal* obtained by treat mg eucalyptol with 5 per cent hydroipiiLone solution. 


Eucalyptol or Cineol w ’ • 

oil and from other sour 
aromatic, camphoracei 

oxj’gcn atom in eucalj ptol apparently <loes not possess alcoholic, kctonic, 
aldehjdic or acid properties. Eucalyptol may be obtained (1) from 
eucalyptus oils by fractional distillation and subsequent fn-eziiig of tlie 
<listillate or by treating ciicalyi»tus oil with phosphoric acid and stili- 
sequcntly decomposing the eucalyptol-phosphoric acid with water; or 
(2) it may be obtained as a dehydration product of terpin liydrate on 
treatment with acids 

Eucalyiitol is ojitically inactive ami should he free from oil of euca- 
lyptus and plienoE. Consult the U. S l*liaruiacopa-ia for its cojistants. 
MicuociiEMisTia' OF Kuc\LypTOL.— WTien a drop of eiicnlyptnl (or a drop 
‘ ' ’ *■ ’ ' lie extract of eucalyptus Ic.af) 

lyditxjuiaone on a plidc, color 
with a 50 j)cr cent solution of 
* xaprirs cause rcildi«h yellow, 

liranching cryst.aK. 

Usfs AM) Dose Euc.alyptnl has propertk-s sitmlar to tho«c of eucalyptus 
oil .\%erage dose, Oil cc. 
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Oleum Cajuputi or Cajuput Oil (U. S.^ P. 1820 to 1930) is the Aolafilc oil 
distilled ''■ ■■ ' several varieties by iVeWewca /fiicn- 

(Icndron ■ . The plants are found in the Philip- 
pines, th ■ ■ cajuput contains from 50 to 05 per 

cent of eucalyptol (cajuputol), terpineol and various terpencs. It is u«ed exter- 
nally as a parasiticide and internally asacarminative, stimulant and diaphoretic. 

Other volatile oils containing eucalyptol include oils of lavender, levant nom- 
hced, roaemarj', sage, ginger, canella and cardamom. 


CLOVE 

Clove or Cloves (U. S. P. 1820 to date) is tlie dried flower hud of 
Eugenia caryophyllaia Tlninberg. Eugenia (Latin) and cari/ophylhlii 
(Greek) mean “ nut-leaf,” and refer to the nut-like flower buds; clo^e, 
from the Latin clavusy a nail, refers to the shape of the whole spice. 

The plant is a tree up to 15 meters in height indigenous to the Molucca 
Islands but cultivated in Penang, Amboyna, Zanzibar, Sumatra, 
Madagascar, Seychelles, jVrauritius and the West Indies: the buds are 
gathered when they change in color from green to crimson ^ 
carefully dried in tlie sun. The best clov’cs come from Penang. 

was known to the Chinese before 2CG b c. The Dutch, who won pos 
session of the Spice Islands in 1005, endeavored to create a • 

and destroyed all of the trees except those on the islands of : ' 

and Lernate. In 1770, liowever, the Frencli succeeded in m . 
the tree into Mauritius and the Isle of Bourbon from where its 


tion spread to other clove-growing areas. ^ ^ 

Desciuption, STriDCTUKB AND PowoER.— See Figure 241 and t le 
Pharmacopoeia. , , , * nn f.pnt- jralkt.'Uiiia' 

Constituents —Clove contains a volatile oil, H fo /U l)cr * r‘ m 
acid, 10 to 13 per cent; cary'ophyUin, white, odorless, tasteless, cr>8v 
silky needles, vanillin; eucenin, total ash, 0.15 per cent. of dn*/ 

SrANDARDs.— Clox'e yields, from each 100 pm , not kss th gpit). 

oil; not more than lO gm. of crude fiber; and not more tna not iiK’rc d*'” 

insoluble ash - ' ' " - cent of its stems and not i 

1 per cent of „,,,t an aromah'* 

Uses and a carminative and 

Average dose, 0.25 gm. , ^ 

Clove Stems are subcylindrical, jointed, sometimes 
less aromatic than clove, yielding from 4 to 7 per cent o 1 

Clove Fruit (Mother of Cloves) is the nearly '’’P® and only d'd*'! 

isabout2.5cm long, 10mm thick. ovoid, brown, 2- to , hr 
aromatic Clove .stem may be detected m pouderec Qrou<"3lb‘\' 

polygonal stone cells up to 70 microns in diameter, wit i 
large lumina frequently filled with a yellowish brp\ jnsat; 

dove fruits contain starch It is stated that artificial nowder. ^ ' j 

lining starch, gum and oil of clove; or from dough an Mile 



• 1 ♦ . ns efoaring 

Clove Oil or Oil of Cloves (P. S. P- 1820 to < oil .1!^'“::' 

U. S. P. 191G to 192fi; X F. 1920 to d.ite) ' w/o/rrThunlxT?' 
with steam from the dried flower bucis of Lugciiia 
and contains not less than 82 per cent by volume o 



CLOVE 


453 


Description. — It is a colorless or pale yellow liquid, becoming darker and 
thicker by age or exposure to air, and having the cliaractcristic odor and taste 
of clove. For solubilitie.s and constants consult the U. S. Pharniacopccia. 
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myrtace^, or myrtle family 


aqueous solution of sodium hydroxide saturated with sodium bromide and 
covering with a cover glass. Almost immediately crystals of sodium eugcnohte 
appear, which consist of needle and pear-like forms arranged in rosette-lile 
bunches (see Fig. 242). 

Uses and Dose.— The properties of eugcnol are similar to those of oil of 
cloves. Average dose, 0.1 cc. 



PIMEKTA 


Allspice (U. S. r. 1S20 to 1910; N. F. 1910 to 
i.u Xc o mdicenous to tnc ^ 


Pimenta or . v. e... * . — - , 

i^^^rtv rine fniif nf Pimmta ofKnnaUs. a tree indigenous i 


> aegregate* of 


p 3 ’lotropous, plano-convex, slightly renilorm, atioui ■* 
reddish brown, smooth, shiny. 

For the structure see Figure 243- , , aegrega^' 

The poivder is dark brown, aromatic, and exhib starrb gi's' 

calcium oxalate up to 20 microns m diameter; single t , isodmnietric, ' 
from 3 to 2n m.Prnn. .li.motPf stone colls large, | ncarlr 

-- - ;• nil gl'*"' 

Bill. ineP”'-'' 

V' few. 


thick-walled 
less content 

numerous; ^ ^ loSrt 

reddish brown tannm masses; non-glandular hairs J;* of aI>o"* .„;j; 

Allspice contains a volatile oil (3 to 4 per cent), c j tannic • 

per cent of eugcnol; a resin, an acrid fixed oil, ahoiii' i 

total ash 4 per cent; acid-in.solubIe ash, 0.15 per ' .|j. flavoring n-j’" ‘jj,,] 
Pimenta is a stimulant, a carminative and an ar ‘ eoco-i snci , 
Ground allspice ha? been adulterated tMlh cIoa - .iruix*', 

the endocarp of the olive. . , , fruit 

Allied Pl.\nt.', —A variety of P. offietnalis Jjcld^s fruit rc?c 

known as Tobasco or Mexican Allspice. The stnic 
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that of pimenta, as does also the Crown Allspice obtained from P. aaris, a tree 
of tropical Ameiica, the fruits of which are 8 to 10 mm. m length. 

Pimenta Oil or Oil of Allspice (U. S. P, 1820 to 192G; N. F. 1926 to 
date) is a volatile oil distilled from the fruit of Pimenta officinalis Lind- 
ley, and yields not less than 65 per cent, by volume, of phenols calculated 
as engenol. 



The oil is obtained by steam (nstillatioii. It is a colorless, yellow 
or rcthUsb \eUo\v htpiid IminR the charecteristic odor and taste of 
allspice. Consult the Xational I’omiularj* for its pliysical and clioinical 
conitaiiLs. 

CossTiTi'i.vis -Oil of pimenta contains from fw to SO per cent of eupcnol; 
c.'inoplivllonr; cinrol; pliellandrene and methyl cnirmol, 

r«ts AVn Do'i .—Oil of [nnient'» is a stiinuhitit, a c.nmiin.'itiie and an aro* 
mstic. Asrrare rliw, 0.1 ce. 


450 


iiRALlACE^, OR GIESBN^G FAMILY 


Myrcia Oil or Oil of Bay (U. S. P. 18S2 to IflOo; N. F. 1 910 todate) is a 
volatile oil distilled from the leaves of Pimenta racemosa (Miller) J. W. 
Moore, and yields not less than 50 per cent and not more than 05 per 
cent, by volume, of phenols. 

The bay tree is a beautiful tree attaining the height of about 15 
meters, growing in the West Indies. The leaves are distilled with steam 
to yield the oil, which is a j'ellow or brownish yellow liquid ha\’ing a 
pleasant aromatic odor and a pungent spicy taste. Consult the iVational 
Formulary for its physical and chemical constants. 

Constituents. — hlyrcia oil contains from 65 to 05 per cent of eugenol; 
methyl eugenol; chavicol; methyl chavicol; phellandrene; citral and myreene. 

Uses.— M yrcia oil is extensively employed in the perfume industiy. It 
is the principal constituent of Compound Myrica Spirit (Bay Rum). 

Aduetbhants.— The leaves of two varieties of P. acris, known locally as 
^'Bois d'Inde Citronello" and "Bois d'fnde Anise," are frequently admixed uith 
the leaves of the true Bay to the great detriment of the oil subsequently dis- 
tilled. The oil from the "Citronella” vancly (P. (tens var. citrijolia) contains 
citral and has the flavor of lemon Why the oil from the “Anise” variety does 
no< ’ > ' • » 4 . 1 i — * — * The varietal forms intermingle 

in many of the West Indian Islands 

am hluch harm has already resulted 

to ——4. fr. flutlllprs that 

either some method ' 

tliat plantations of 


ARALIACE^, OK GINSENG FAMILV 

This family consists of about 50 genera and 500 species of pliints 
which are widely distributed. Tliey are perennial herbs, shrubs or 
trees. The leaves are mostly palmateJy Jobed or compound; tlie 
are small, perfect or polygamous, frequently occurring in umbels; tie 
fruit is either a berry or a drupe. The plants possess schizo^nous 
secretion canals in the parenchyma of pith, cortex and leaves. 


times the leaves are pellucid-punctate due to secretion cavities, 
root, resin canals are generally situateri opposite the strands oi 
and phloem causing an exceptional displacement of the >oung a er 
brandies. Tlie canals and cavities may contain i-oJatile oil, ’ 

and occasionally a milky content. In a number of species o , 
collateral medullary vascular bundles are developed, which are in 
orientated, i. e., the phloem is directed toward the center o P 
and the xylem in the direction of the cortex. Weiss has s o • 
these bundles in Aralia racemosa appear first as normal ,,ndpr- 

peripheral ring and only enter the pith later, at the same i , . 
going a rotation through ISO degrees. The leaves are ^ € several 
but in the floral parts both glandular and non-glandiiiar la 
different forms occur. 

AKAIIA 

/x- 1 ? lOirt in date) consist.^' 

Aralia, American Spikenard or Spignet (xN. i • i-’/ a 

of the dried rhizome and roots of Aralia racemosa Lmne. . 
j>crennia) herb growing in rich wowllawls of the eastern 
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and Canada to a height of 1 or 2 meters and posbcsses a thick, fleshy 
rhizome; large, ternately-comjKiund leaves; and numerous umbels of 
small, greenish flowers, which are arranged in large compound panicles. 
The fruits are small, bright reddish or purplish drupes and give the 
plant a very handsome and striking appearance. The drug is gathercfl 
in the fad and sliced to facilitate drj-ing. It siiould be very carefully 
dried and preserved 

Descriitiov —Rhizome oblique, pulicybndrical, more or less branched, 3 to 
7 cm in tiiickness, externally lisht brown, distinctly annulate, with numproiis 
deeply concave stem scars from 2 to 3 cm. in width; miincrouR, somewli.at fleshj’ 
roots, up to 2 5 cm. in diameter 

PowmER.— Light brown, aromatic, taste pungent and slightly acrid; starch 
grams ’ - . . 

gates, 
fibers ( 

lignifietl cells 1 'iigru nnu «n»m. on(>- 

half as broad, 

CoNbTiTuE.s nt volatile oil, re«lii; 

tannin; total a , . 0 55jx'rmit. TJie 

drug contains not imiro than 3 per cent of stem Imscs. 

Uses and IDose.— A raha is a stimulant, an altcratbc and a di.s|)Iioretic. 
As eruge dose, 2 gm 



Vio sit — 'Trom^fr"* section ot rtntome ►liowinjt cork (fc), liyjxv 
(Icrmn (A), ro'ctte nccrosntci (««> of cnlciuni oialatc. parcnclijuio (r>) timt.ijnjns anjfulir 
Ktarcii Kraiiit, oit-'ocrctioii cannU (o), np%c (*). mc<luUar>- njs (r>i), camUiuni {c>. trarlioj* 
(0, wood rdxjrs («•). 


Ar&b& Nodic&ubs, American, Wild, or Vir(inia& Sarsaparilla (U. S. P. ]S20 
to IS.S2) IS (he rluzoino of Arrifio nwhenuUa, a nearly jirostrate jK’reiini.al herb, 
producing a very long rhizome, a ^oliLary pinnatclv 3- to .Vfoliato le.sf and a 
iiahed ffn|>c with 2 to 7 umbels of green hower-i The «j>ecifie name tnuJicnulis 
mr.sns "itakeif <tctn," m allii'ion to the scape and rhizome of (he •■•perie«. The 
pinnt IS common in inoi*t wofMlIand- of the eaMern I'nitod St.ateR and C.snads. 

The rhizome ntt.nms a length of mans meters ami Ir from o to Ifi nun. lu 
(iiicknevi, externally gr3\i'h (»mwn, lorndtiidiiialiy wrinkled and lannowliat 
aunuHtc, fracture short, in1cm.sn\ bark light brown, with iimnfrf>ii<i large oil- 
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secretion canals; wood yellowish, distinctly radiate; pith spongy, whitish; odor 
and taste aromatic. 

The structure is shown in figure 244. 

The constituents are like those of Aralia. Total ash, 5 8 per cent; acid-insoluble 
ash, 0.2 per cent. 



is a 


Aralia Nudicaulis has been used for the same j^-r^^distinguislfcd by 

sionally found as an adulterant of Aralia, but may b 

the absenr — ' ^ 

Aralia S ’ ' ' • 

to 1882) h 
streams in 


t may L 
"or Hetoulei 

, or tree gromne on toe o 


u eusieiii uuiicu biaies 
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It occurs in quills, or transversely curved pieces, bark 1 to 3 mm in thick- 
ness; externally grayish brown, nearly smooth or irregularly wrinkled and 

1 , • f •• 1 , • 1 , 

cork 


Pc 

nc 

to 

Korea and Japan. The roots are gathered from three- to six-year-old plants, 
carefully cle.aned and dried. The drug Is extensively used m China and it has 
jjgp.. ♦i.^i <)OAonn are e.xportcd annually 

fro ' obtained from wild plants, 

Inn nsin, Michigan and Oregon. 

^ cm. in length, and 1 to 2.5 

cm , ., I, . . distinctly annulate in the 

upiwr portion and terminated at the crown by one or more stem-scars; lower 
portion very much wrinkled, occ.asionally branching and marked by a number 
of root-scars; fracture short; internally light yellowish brown, marked by a 
distinct dark brown cambium lone, a distinctly radiate wood and numerous 


thickened and marked on the upper surface by circular stem-scars, the fracture 
IS liorny; internally it is whitish, marked by small jellowi'h oil-secrction canals 
m tiic cortex, narrow wedges of collateral fibrox*a«cular bundles scjiarntcil by 
broad inedulkarj’ rays and a large pith. 


UMnKIJ4FKR/K. OR CARROT FAMILY 

This Is n fi\Jiiil\ of siboiit 271) genera and 27(X) spccie.s of herbs, whicli 
are widely ilistributcxl, being mi>>t abundant in the tomperate zones. 
The leaves are alternate and mostly decnnipound; the flowers are 
alw:i\s nrrangisl In umbels (Fig. 2IS); the fruit is a erenux-arp, the 
iiiorphiilogleal iliaracters of ubUh arc relicil upon in tlio taxomnnic 
studv of the sixries. The jihinfs n».einble the .'1 rtilincer in that schizog- 
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enous secretorv' can.ils are found in tlie cortex, pericj'cle, pith, leaves 
and fruits, the contents of the canals being volatile oil, resin or guio. 
Tiiere is usually a collondj^^matous tfiicJcening of the cell valis of tlie 
priniarj- cortex, correspondijig to tlie ribs of the stems and fruits. 3fedtfl- 
lary vascular bundles occur in several modifications in the stem. The 
vascular bundles in the petiole are always isolated. Tlie pith of the 
internodes is usually hollow. Calcium o.valate is in the form of rosette 
aggregates, or as solitar^r ct-ystals. A'on-glandiilar hairs are occasionally 
present mid may be inuVeifular, stellate, ninltiseriate or abictiforni. 
Glandular hairs are u'antmg. 

ANISE 


Anise or Aniseed (U. S. P. JS20 to 1020; K. F. 1920 to date) is the 
dried ripe fruit of PhupiucBa Anisuin Linne. Piinpme/la is Latin meaning 

two-winged, referring to the 
bipinnate Jca\’es; anisum is the 
old Arabic name for anise. 

The phuit is an annual herb 
indipenous to Asia Minor, Ks;vpt 
and Greece, and cultivated in 
South America, Germniiyi Sp^n, 
Italy and soufhern Jlussla. TIic 
drug is derived from cultivatci* 
plants, and that olifainwl from 
Spain, known as "Alicante 
Anise," is preferred. Ilibsian 
Anise is used chiefly for the 
distillation of tlie volatile od. 

Anise is among the oldest 
hno\Mi ine<licine.s and spwes. 
It was mentioned hy lhef»- 
nlira.stus, Pioscorides and 1 
audwas one of the plants niUj* 
vated on the hnpenal farms . f 
Charlemagne in the ninth cen- 
tury. 



Fio. S4G . — Italian anise, photo above, and 
Kussian aiuse. photo below. Masntiicd si< 
times. (Photo by .\damson-> 




SsrKsS'iK 

odor and taste agreeable, aromatic, and ch.yactcristic. n pjislit 

one-celleJ, up to 200 microns long, frequently abeut fi iiu'cron^ ia 

centrifug.'tl projections, aleurone grains of the CTniosj^ „.:crDns in di-'inietpi' 
diameter and encl^ng a 5?^ brSd.. 

■ ■ ■ 

»G per cent 
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UsjEs. AND Dose. — Anise is an aromatic stiinuUnt and carminative. It is 
also a diuretic and diaphoretic. It is lai^^ely used as a flavor. Anise fruits are 
used in certain types of bakerj’ products of uhicli the German Christmas cakes 
know n as Springerle are an example. Averai?c dose, 0 5 Rin 



l.lnilortiiH <il MHvi tr<m i>, i «*i» oi n ihniiikt di iiu-uh>iio ermn" 


Adultmunts —Italian aniM» may lie admires] with toimiin, which is di^- 
tinRuidicil by the absence of hairs and >itta* and tiie prc'cnce of coniine; tlic 


to 
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latter is determined by the development of the charactcrhtk mousc-Uke odor 
on rubbiiiK up the powd^ with nlknhs or placing it in a solution of potassium 
or sodium hydroxide. The folImvinR inicrochcmlcal tests mav be usehil in 
dctermiinng the presence of coniine, whicli occurs in the parencliyma and 
epidermal cells of the fruit; ammonium vanadate and sulfuric acid produce a 
blue color; iodine solution gives a reddish brown color; and picric acid gives a 
granular precipitate. Small lumps of clay and stones about the size of anise are 
frequently present. 

Pimpinella or Pimpernel (N. F. lOlfl to 1920), consists of the dried roots of 
PimpincUn saxi/roga and P. mogna. It occurs in fusiform pieces aboutS to 
ID cm. m length, 4 to 10 min. in diameter; cxtcrn.alb’’ ycllonisn brown; fracture 
short; internally whitish with numerous yellowish resin canals; the taste is 
acrid, pungent and aromatic. The drug cont.ains a volatile oil; an acrid ^e^in; 
a tasteless crj’stalliiic principle, pimniiicilia; about 8 per cent of sugar; starch, 
and tannin. It i.s a diuretic and a dmphorctic. 

Anise Oil (U. S. I*. IS20 to date) is tlie volatile oil distilled with steam 
from the dried npo fruit of PitnpiueUn Anmnn Linn6 or from tlie dried 
ripe fruit <if lUicUm terum Hooker filius, Fani. MmjnoViaccx (Chinese 
Star Anise Oil, H. S. P. 1SS2 to 1894, 1005 to date). 

Anise Oil is olitaiiied largely from Spain, southern Hussia, and Bui- 
garia, while Star Anise Oil i.s <Iistil!cd in .«outlicrn Cliina. The oils are 
mneh alike in constituents and physical i)ro])erties. Anise Oil is a color- 
less or pale yellow strongly refractive liquid liaving the characteristic 
odor and taste of anise. Consult the Pliarmaeopnda for its physical ana 
ehcniicnl constants. 


C'oNSTiTUENT.s — Anctliofc, from SO to 90 per cent or more, inctliylchawwh 
oxidation product?, such as anisic aldehyde and anisic acid, tmvines sucli_as 
d-pinene and phcliandrene, and prolmblv some safrol in the on from swr Bnae. 
re «-.i .. ...... nt n ow tcmDera- 


If solid matter has sep.amted, carefully a arm the inKturc at a low tempe * 
.*:i .. i: C ...1 — u Mnvo. tlSinc. Oil 0< 


turc until it is completely liqucfiwl, and mix it thoroughly before using, 
anise is free from phciiol.s and hc.a\y metals. , 

Uses anp Dose —Anise Oil is n carminative and fi.avoring, used 
with cathartic remedies to prexent griping, and is frcqvwatly comum a 
licorice. Average dose, 0.1 cc. 


.. oose, 0.1 cc. . . T r’xr rrmriL 

Anethole (A’ F. 19/0 to date) is fwrajiropenyl Utu • 


^ewioie r. rJiu to aatcf is fwropropcvij j Vk '..pallv 

It is obtained from .anise oil .and other .sources or is Prepared ^ 

Anethole is a colorless or faintly yellow liipud at or above 

21° C. it solidifies to a crysbaliinc mass which melts at 2- tu ^ 

should be free from phenols, aldehydes and ketones Consul t 


Formulary for its physical and chemical constants. n 1 cc 

Uses AND Dose. —Anethole IS a canninative and flavor. Ave RoO , 


FENNEL 


Fennel or Fennelseed (U. S. P. 1820 to 192G; N. l^^Aiilier. 

the dried ripe fruit of cultivated \*arieties of Imiciiium ^ 

^ T ntln W. in nlludon tO thc odor of the p UH 


Focniciilim is L.atin, meaning hay, in allusion to thc — - ^r^j. 


The plants are perennial herbs (see Fig. 248) “\digen gm 

terranean region of Europe and Asia, and cultiv.ate . A r gjn 

eastern Europe, Russia, India and Japan. The drug o 
Saxony, Thuringia, Galicia and Russia is preferred. ^ 

Description and STaticrunE. — Sec Figures 249, 2.50, 253 and I 
Formulary. 
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Po^^TEn.— YelIo^\ish brown; aromatic; endo<5perm fragments, colorless and 


Total asli, 7.95 per cent; acid-insoluble a^j 045 per cent 
Uses and Dose. — Fennel is an aromatic stimulant, a carminative and a 
stomachic. It is used largely as a flavoring agent. Average dose, 1 gm. 



Fio. 2l^ —Farniculum rulyirt, slionme tlic t}|ucal uriIjcI (.\ftcr Kohler.) 


% » 
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Tio. 219 — Fennel Fruit magnified C times tl'lioto by Adam'On ) 



Fro. 250 — A, Trnn^\en‘o ^Mtion throueli > 
pericarp, /. inner epiderflu'* of pcncarp. F, fi 


S, seed coat, EX. endosperm. B, Isolated mnine 

fennel sho^iinc cloboida and uinall rosette ayaregate' nf „|i,, 

throusb the carpophore, ithicli js composed cJiic/ly of sclcrencnjins 
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Fennel Oil (U. S. P. 1S20 to date) is the \olatile oil distilled with 
steam from the dried ripe fruit of Fteniculum viilgare Miller. 

Oil of fennel is a colorless or pale yellow liquid, having the character- 
istic odor and taste of fennel. Consult the U. S. Pharmacopoeia for its 
physical and chemical constants. 

CoNSTiTtiENTS.— Oil of fennel contains from 50 to 60 per cent of anethole, 


phellandrcne and fenchonc. 

If solid material has separated, the oil should be carcfullj' nnrraed at a low 
temperature until it is completel}' hquehed and then thoroughh' mixed. Oil 
of fennel is free from hca\’y metals 

Uses and Dose — Oil of fennel is a carminathc, an aromatic and a flavor 
Average dose, 0.1 cc. 

CARAWAY 

Caraway, or Carawayseed (U. S. P. 1S20 to date) is the drieci ripe fruit 
of Carnm Cam LinnI. The generic name Carum is probably from the 
Latin carcum, derivetl from Caria, a country of Asia Minor; cani is 
Latin for carvy, the Scotch name for caraway. Medieval pharmacists 
called the drug Cana The plant is a biennial herb indigenous to 



In. 251.— Carnwny 0 tinn-* (Photo l.y Adamson ) 

Kuropc an<I -\5ia and ruUivatctI in Kngland, northern Kurope, 
MortKreo mul the United States, licing natiiralircd in northern Unitetl 
States and p.arls of ('’iiiiada. The drug is gatliemi alien the fnnts are 
ripe, that grown in Holland belnc preferred. 

Caniw av fnnts were know n to tlic Arabians w lin eallet! them A*nmrri/o. 
30 
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Desciiiphom, Sthuctd™ and POWDEE.-See Figures 251, 253 and (lie U S 
Pharmacopccia. 

CoNSTiTUEOTS.— Volatile oil, from 5 to 7 per cent; fixed oil; proteins; calcium 
oxalate. lotal ash, 6 4 per cent, with about 0.5 per cent of acid-insoluble ash. 

Uses and Dose.— Carau-ay is an aromatic, a stimulant, a carminative; also 
a diuretic and a diaphoretic. Cw-away fruits are used as a flavoring spice in 


and about 35 per cent of a fixed oil. 

Indian Dill-seed {Peucedanum sotoa) has been gold as a substitute for caraway 
but it is very inferior to the Dutch caraway. Mogador Caraway from ^Morocco 
is suitable only’ for distilling oil for perfuming soap. Levant Caraway from 
Tunis, a novelty in the London market, is the most acceptable substitute for 
the Dutch article so far offered. North Russian Caraway is especially suited 
for the flavoring of the liciueur known as kiimmel, but yields very little volatile 
oil. 

Caraway Oil (U. S, P. 1S3] to 1936; N. F, 1936 to dateHs a volatile 
oil distilled from tlie dried ripe fruit of Canm Cani LinnI, nnd yields 
not less th«in 50 per cent by volume, of carvone. 

Oil of caraway is a colorless or pale yelhw liquid, udth the character- 
istic odor and taste of caraway. Consult the National Formulaiy for its 
physical and chemical constants. 

contains 50 to 00 per cent of the ketone 

_ , . _:*v amounts 

and the 

simultaneous occurrenc .iculsrl} 

interesting.) . , , i .ti am- 

UsES AND Dose.— O d of caraway is a carnnn.itive, a stimulant an 
matie. Average dose, 0.1 cc. 


CORIANDER 

Coriander or Corianderseed (U. S. P. 1S20 to 1926; N. I'- 1929 
is the dried ripe fruit of Coriandnim sativum Linne, and Me ( s . 
than 0.25 cc. of volatile coriander oil from each 190 gm. of ( niff. , . 
drum is from tlie Greek Kori^, a bedbug, and f’h'rs to t 
odor of the young plant; safirus means sown or ciiltivatcc • ^ 
is an annual herb indigenous to the MediK-rrenean an 
region, naturalized in tlie temperate parts wf E\|ro^ a 
there and in Africa and India. The fruit «'\thrwhcd w icn nm fe j 
from cultivated plants and then dried, ^he drug fro 
Thuringia is preferred. .. . -nfj fn the 

Coriander was mentioned by the early Sanskrit 1'^* . inn\TUS of 
Mosaic books, Exodus and Numbers, and occurs m 
Ebers (1550 b.c.). Cato as well as PJioy also mention • 
magne included it in the list of valuable products. 
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DEscniPTio.v, STnCCTunE anp Potoeh.— S ee Figures 252 and 253 and the 
Isational Formulary, 

Constituents.— S^olatile oil, 0.5 to I per cent; fixed oil, about 13 per cent; 
tannin; calcium oxalate. Total ash, about 5.3 per cent, acid-insoluble ash, 
0.3 per cent. 

UsE.'s w\ND Dose. — Coriander is an aromatic stimulant and a csrm’inative. 
Average dose, 0.5 gin. 

Allied Froduct.— Bombay or Indian Coriander is the fruit of a variety of 
Coriandrwn sotiVnm imported from Bombay. The fruits are oval and yield less 
vo/ati7e oil t han the ofiTcial drug. 


Coriander Oil (U. S. V. 1SS2 to date) is the volatile oil distilled with 
steam from tlic dried ripe fruit of Coriandriim sativum Linnl Oil of 
coriander js a colorless or pale yellow liquid, having the cliaracteristic 
odor and taste of coriander. Confjult the U. S. rharniacopceia for its 
pliysical .mid chemical constants- 

Constituents.~Oi1 of coriander contains from 50 to SO per cent of d-linalool 
(coriandrol); the hydrocarbons pinenc and terpinene and small quantities of 
borncol and gcraniol. 

Uses and Dose.— O il of coriander is a carminative and an aromatic. Average 
dose, 0.1 cc. 

CELERY FRUIT 


Celery Fruit or Celeryseed (N. P. 1916 to 1947) is the dried ripe tail of 
Apium oraveokns Linnd. Avium is the Latin for parsley and triers to t 
rc«cnitlaDcc bet\\ecn the two plants, 
grmcokns is Latin meaning to en^ a 
Ixoavy odor. The plant is a biennial herb, 
indigenous to England and cxten«ivW 
cultivated tbrougliout the , 
regions of Europe and the United Sw -i 
for Its succulent loaf-stalks or fleshy ro 
and in France for its aromatic fruits, aiioi 

‘'‘?L‘'frSf,"arfSteWr&^^ 

tent in medicine. 



Celery FiuitJ* Fio 2c4.— Magnified 
t> times. (Pholo by Adamson.) 


nc in wcaivmv. vnu-nrn. 

DEsempnos, SraucrOTE am Footm 

-See Figures 253, 254 and the AationM 

-.^..1...,. Govonth Edition. 

nt, consisting 
y leaves yield 
and forming 


Constituents- —A ce 
of d-Iimonene and 90 pf 
about 0 1 per cent of a ' 
a clear solution with 10 parts of 90 per cent alcohol, , , foreign 

Standards —Celery' fruit contains not more ash, an^ 

organic matter, and ydeWs not more than 3 inn of drug- . 

not less than 1.75 cc. of volatile oil of celciy’ fruit from eac pA^jnatb'e 

Uses and DosE.-Celcry fruit is an aromatic stumllant, a catmi 
a stomachic. Average dose, I gm. 


Unofficial Umbelliferous Fruits 


loewiieiuuo — 

P 1SV tojS63, 1873 to 1916^ N.F. large 

4incden 
but still 
of this 


. of this 

green, from wiw plants, ana careiuiiy ^ and vas tairloye^l 

plant entered into the famous hemlodc potion of tne 
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by them in putting their criminals to death. Tradition has it that Socrates was 
put to death with a decoction of this plant 
The mericarps are usually separate; the cremocarp is broadlj- ovoid, slightly 
compressed laterally, 3 to 4 mm. in leng^, about 2 mm. in diameter with a 


somewhat reniform in cross-section and without vittai; seed reniform, with a 


acrid. 

For the structure see Figures 253 and 25C 



Fic 255 Fio 256 


Fio 255 —Conium Fruit. Mflinnficd rt tiroes (Fholo hy Adamson ) 

Flo. 250 — CroSMMtjon of a menc.'irp of conium c. e commi''SUfal surface, e, jx rtion 
tMthout secondary rilis. o, portion showinC slielit de'^elopmcnt of secondary nb, o', secon- 
dary nb. T, filirovascuHr bundle of pericnri) (m), (. 1% layer eontainirig coniine, o, endo- 
sperm. b, tissue of tlic embryo. (After FluctiKcr ) 

The constituent*! are the Iifjaid alkaloid coniine (hexahydropropyl pyridine), 
05 to 3 per cent, conhydrine (hydroxj'coniinc), in phatc*!, dextrorotatory, and 
\cry iioi«onous; p«eudoconlivdrinc (an iwmer of conhjdnne), in needle'*: 
>-coniccino, a colorlc'*'*, oily alkaloid with a di'^icreeable odor and 18 tunes more 

cent 

'.adily 

rlee.', 

onie« 

bltKid-red and afterwards green, with conccntratetl ‘•ulfiinc acid Pliosplio- 
tungstic acid and Mamie’s reagent an* the most satisfactory reagents for the 
inicrocrystnlline idontific.ation of conime The disagree.nble orlor in coinmercuil 
coniine, as well ns in conium, H due to the alkaloid coniccine. 

Cnnium is .an antispasmodic, a sethtne and an anr)d)Tie It acts on the 
(leriplicral ganglia in a manner similar to nicotine. Conium was formerly u-.eil 
to a considerable extent in mcrlicinc, but tmlay has fallen into almost complete 
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disuse. It is of considerable interest, liowev'cr, tliat coniine was one of the first 
alkaloids discovered (1827) and the first to [)e prepared synthetically (Laden- 
burjt, 1880). 

The entire fresh plant of Conium mactilaium i« used in the ptoparaiion of 
Succus Conii (CJ. S. 1\ 1873 to 1882). It probably contains the same constituents 
as the fruit, but in smaller amounts. The root contains 0 018 to 0 047 per cent 
of total alkaloids; the stems 0.064 per cent; the ]cave.s 0487 per cent and the 
flo^vers and flower stalks 0.230 per cent. Dried conium leaves and flowering 
tops, Conii Folia CCf. S, P. 1820 to 1882) have been used in medicine for the same 
jiurposes as conium Iruit. 

.aithusa, the poisonous leaves of the I.«sser Hemlock or Fool's Parsley (yElhusa 

'cijnapiuni) ' — ' ' ‘ • rhomhoid- 

oval, deopl * narrow to 

linear, abru 

Water Hemlock (Cieutn maculo(a) is a stout perennial herb growing in wet 
meadows throughout the United States and Canada. The stems are streaked 
with purple, the leaves arc pinnalcly compound, the leaflets being oblong- 
lanccolatc and coarsely serrate; the flowers are white, occurrinc in large com- 
pound umbels. The fruit is ovoid, with prominent ribs and six conspicu^'is 
vitta?. The rhizorrc is large and fieshy and is sometimes misfa^ten 
it contains a resinous substance, ciciitoxin, which is quite poisonous 7ne imm 
contain a volatile alkaloid, cicutine, resembling coniine, and a volatile on resem- 
bling oil o! cumin. , 

Petroaelinum or Parsley Root (U. S. P. 1820 to 1872; N. F. 1916 to 1926 ) 
and Petroselinum, Parsley Froit or Parsleyseed IV. S.^ ^ 
the dried root and the dr" ’ ' ' 

Hoffman. The plant is a b 

• Unie mere was iioi u saiau 

The fruits are gathered m the [all 

and carefully dried , . , uv eKrtrt 

The loot drug occurs In irregular slices, light f«te 

fraefuro, and containing numerous oil-sccrction canals Odor « wema ^ 
sueetish and .slightly pungent The fleshy root may be cooked ana eaten 
parsnips, t , . . 

Thef— — w ««th the usuaUppearaPce and siru 

ture of • ’ and 253. The f^uit contams Mo 

3 per ce • -opteite, apiol, and ^ 

ably /-pinene a fixed oil, 6 per cent, resinous substances, o ’ Qjn'bmed 

7 per cent, fat. resembling steanc acid, 16.5 per cent; calcium 

with potassium salts 12 5 jjer cent; protein substances, c^mn 
phosphate, 3 per cent; crude fiber, 48d) per cent; ash, 4 to ope • 

Parsley fruits and herb are extracted with ether to , j oHy, 

known as Liquid Apiol (U. S. P. 1916 to 1926). It is (g used, the ev- 

non-volatileliquid with an aromatic odor. If only tbenpet 
tra 

uJa ■ ’ 


fruit of the East Indian Dill, Pencedanum fioma, which is appartn ) 
with the apiol from parsley oil. c -d teori to 18C3) is the root 

Heracleum, Masterwort or Cov-parsnip (u d , _.i, 

of Heracleum lanalum Linnd- 
to 3 meters high in northern and central 


Heracleum, Masterwort or Cow-parsnip (U S V. 


to 3 meters high m northern and central uniieu • j *„gte 

All parts of the plant have a rank odor and a pungent y , a fesia and 

leaves and fruit have been employed mcdicinauy. A , gj s i-es'canl 
acrid principles are present in the plant. It has been P 



'iwir 




r.iYk/ 


h „tj^^^sent, aromatic 


odor ancf ^ ^'hife, o/ an ** *^ro» 

fniit i, ,,f„?“ogent, lit#L^ aromatic 

'SsjSS"''* 

■*”®i.5d^/a “ tall 

'■'‘“y aro,„"';,'"'™"s branchi*'"' fwl 

::!?--«j'i.i*V ‘-isaiSF 

/ is used 


f'o. Z5> 


■•vfonvivch , 

iMe n,„j • 



^^^11 Truji 


■''■'”'««' a. ™„ 


mVt, ?'''"«/., „r™« -'laco, .,„j , , “'" ta- .i<.,„,, 

"““''“"'■"'■'■"■raro,^ 
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pnd Siberia, extensively cuUivntcd in JInn^;«rj*, German}', and to some extent 
in the United Slates. Tlic fre«h stalks arc “candied” and u.^cd ns an aromatic 
flavoring in cookery. 

Angelica Oil, from (lie herb, about 0.1 ycr cent; from the root, 0.3-> to 1 per 
cent; nnd from the fruit, nbotjt 1 per cent, j's Tic.arly colorless when fre«li, but 
becomes brow id.sh on keepinp, and the odor resemblc.s a mixture of pepper and 
mn.sk. 



Fio. 2S0.— AnRchcn Tructnx. Mnenifiod 6 titnw- (rholo by Adam$on.1 


The large, fle«by roots are gathers! in the fall, sliced, carefully 
pre.«cr\'o(i acaMi'>t*in«cct«.. The fniit.s arc large, up to S fom. m Icnptbf 
() strong ribs or wing', and about 20 large oil canals («ec I ig«. -oJ ana i )■ 






ASAFETWA 


473 


Cumin consists of the drjcd ripe fruit of Cuminum ajtninum, a small annual 
^ ’ ■ - - ^ • I most commercial supplies 

Ills arc about G mm. long and 
with short bristly hairs. The 
fruits contain from 2 to 4 per cent of a volatile oil which consists of from 25 to 
35 per cent of cuminic aldehjdc. It was a common spice in the Middle Ages 
but IS now principally employed in vcterinai^' practice. 

Sumhul or Musk Root (U. S. P 1882 to IffeO, N. F 192G to 1947) consists 
of the dned rhizome and roots of Ferula eumhul (Kaiifmann) Hooker films, or 
of other closely related species of Ferula possessing a characteristic musk-like 
odor Ferula is the Latin name for the fennel plant, from the Latm ferio, to 
strike, sumbul is from the Arabic, signifying an ear or spike The plant is a 
perennial herb indigenous to Turkestan. The root has long been used in India 
and Persia as a perfume and incense in religious ceremonies. Russian physicians 
were the first to employ it in Europe and it still enters the European markets 
by way of Leningrad. 

The drug occurs in transverse segments, up to 7 cm. in diameter, and floats 
in water, externally brown, distinctly annulate, periderm easily separable, the 
upper part of the rhizome with occasional circular scars, stem bases and leaf 
• short, irregular, but fibrous; intcr- 
thc wood wedges irregular, due to 

The cork is thin w’lth yellowish brown cell walls, cortex of irregularly twisted 
strands of sieve and jiarcncliyma, easily separable, radiate wood wedges and 
medullarj’ rays; pith small. The oleoresm secretion can.ah arc large, umseriatc, 
numerous, with reddish brown or brownish black contents 

The powder is grayish brown to dark brown, odor musk-like, taste bitter 
and pungent, trachea usually with scalariform perforations; large, irregular, 
brownish black fragments of oleoresm canals or reddish brown fragments of 


and SON oral acids, as angchc, valerianic am! mctliyl crotonic Total ash, 5.18 per 
cent with about 0 8.> per cent of acid*insolublo ash 

Sumbul IS a carminative, an anlKpa«inodicand a nervine Average ilo'e,2gm 

ASAFETIDA 

Asafetida or Gum Asafetida (r. S 1’. 1821) to 1912; N I'. 1942 to date) 
is the ok'<>-guiii-resin olitaincil by incising the living rliiromcs ntul roots 
of Fvruht .{ssa-faritda Liriric ami •Fcrttln firlida (Htiiige) llcgid and of 
otluT sjK'cies of Ferula The I^sitin, iiiciuis gum, or the .\rahie 
aza, means healing, and the refers to the ill-smelling, offen- 

sive mlor of the drug 

'Pile plants are perenni.al bninching herlis, up to 3 meters high, 
indigenous to eastern Persia and western Afghaiiistiin. The <lrug is 
enllecte<l as follows (I) Ilemoxe the soil from tlie upper part of the 
large rmit; (2) trans\ersely eiit off tlie root erown, (3) proti*ct the cut 
surface from the sun. (4) M’n«|)c off and save the milkj exudation, (,">) 
repeat the prcK-ess every week or so during the summer or until tlie root 
is exliausttxl. Most of the drug is eol!cete<l iiuxt^teni Persli mid Afghan- 
istan. Umler the name of /awrr, a siiI»staiHv huppip-isl to be asifetiila 
has Inx-n us(xl in Persia and India siinx* time immemori.il. It appeari in 
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Sanskrit works under the name of Hingu. It has long been employed 
by the Arabs, who no doubt introduced it into Europe durine the 
Middle Ages. 

Description'. — A soft mass, sometimes almost semi-liquid, or in irregular 
masses of agglutinated tears, or in separate ovoid tears, from 1 to 4 cm. in diam- 
eter, which when fresh arc tough, j'ellowish white and translucent, changing 
gradually to pinkish, violet-streaked, and finally reddish brorni, and becoming, 
on drj’ing, hard and brittle; internally the tears are milky white and opaque; 
odor persistently alliaceous; taste bitter, alliaceous and acrid. 

To powder asafetida, which always impairs its quality, it is first dried at a 
temperature not higher than 30® C. or placed over freshly burned L'me. It is 
comminuted, preferably at a low temperature, and diluents of starch or mag- 
nesium carbonate are sometimes added, in order to preser\'c it in the powdered 
form. It should bo kept in tightly closed bottles. 

CoN’STiTtjiNTS.— Resin 45 to CO per cent; volatile oil 3 to 17 per cent; gum 
up to 25 per cent The reddish broum amorphous resin (consisting of the ferulaic 
ester of asa-resmotannol) yields on dry distillation, umbelliferon; on treat- 
ment with sulfuric ' * ‘ • - • • • • . » .x. — - 

catechuic acid. T1 
pinene and eadinim 
related to vanillin, 

and formic, acetic, ‘ , -j j 

per cent of total ash, almost entirely soluble in diluted hydrocblonc acid; oirn 
agglutinated drug may yield up to 50 per cent of total ash; carefully preparea 
drug yields less than 10 percent of total ash. ^ . 

Standards and Tests.— Asafetida jdelds not less than 50 per cent of 
soluble extractive and not more than 15 per cent of acld-insoIuble ash. ■"Saiei 
yields a milk-white emulsion when tnturatcd with water, which becon^s ye * 
isb on the addition of alkali solution. For tests of identit}’ and purity, see 
National Formulary. x- 

Uses and Dose.— Asafetida is a stimulant, an expectorant, an antispasm 
and a iaxati\c. Averacc dose, 0.4 gm. . or 

Adulterants.— A safetida may contain other gum-resin^ as gain 
ammoniac, colophony, fragments of vegetable tissues, red olaj, 
stones; it is sometimes adulterat^ with dirty white, gritty ma'ises o gyp > 
other times with barley or wheat flour or translucent gums. j)ortma 

Ammonia! ’ ■ . the 

ammoniocun ' through- 

deserts near me Aiauiaii oca. iue guiii-icsiuu<-i.u‘j ‘“jU'Vo’ncimon the stems 
out the plant, exudes as a result of insect punctures ajid haru jj occurs 

and petioles. Mos' ' ‘ •** ” *' 

in irregular, somew 
agglutinated into 

■ distinct; taste bitter Ivcominf 

reddish • 
or yellow 

I part ot tinely powdered am. 
the solution filtered, and an 

shownobluefluorescence (abseiiceoi jwtwxoaM*/. j. aciu u*';'" 

Ammoniac contains a volatile oil, from 0 2 fj't. indifferent resin p 

(which is an ester of ammorcsmotannol and salicylic ac >» cent; a tra^ 

from 60 to 70 per cent; a gum resembling acacia, from i ^sh from 2 (o 

of free salicylic acid, several •v'olatile ncids, acetic an . 

10 per cent. None of the constituents contains expectorant. 

Ammoniac is a stimulant, a camiinati\*e, an antisep 
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fragments of vegetable tissues, from 0.5 to 7 cm. m diameter, externally blui'^li 

the surface; 
' and brittle; 
shiny, odor 

Galbanum is only partly soluble in water or alcohol, ^^'hen triturated with 
water, it yields a turbid milky fluid, which uimn the addition of a drop of am- 
monia water assumes a bluish fluorescence. When galbanum is boiled witli 
hydrochloric acid and the solution allowed to stand for an hour, it become'j 
bright red, changing to dark violet upon the addition of an equal amount of 


cent of galbaresmotannol and 0 2.'* per cent of free umbelhfcron Gum anil 
impurities up to 27 per cent, and ash 10 to 20 per cent 
Galbanum is a stimulant, a carminative, an exjxictorant and an antispas- 
rnndic 


MicnocuEMisTUY or As.\petida, Ammo.niac and G\lrami.\i 


Asafetida, anunomac and galbanum arc usually designated as gum-res!ns, 
they ore, however, oloo-guin-rcsms since they contain \armblc quantities of 
volatile Oil Each contains about 20 i*er cent of gum, the remainder consisting 
largely of resms composed of resinotannols combined w ith salicylic acid, umbel- 
Iiferon or foruhe acio 

. • .1 1 . . • 

• 'rulic 

and 


OCH, 

no 1^^ no j I o 

jrniiironH * jenenru 

IfruIioriU ( ••.Ullif.-ruu 

Sabc;lic Acid inav be dcmonstmtid in amiiiniiiar by micro'^iibbniation Add 
a drop of hydrochloric and to a few iniliigminN of amnionuar, ro\cr with a 
' ’ 1 . • r.' > < used or the 

' P.ilicylic and 
y t.aking up in 
Silver nitrate 

. . le siibhni.ate of 

feme chloride 

-olution 
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COKNACEiE, OR DOGWOOD FAJIILY 


Tliis is a small family of shrubs and trees, comprising 10 genera and 
85 species. The leaves are simple or opposite, and the dowers are 
arranged in cymes or heads, which in the case of the flowering dogwood 
(Cormis florida) are subtended !)y 4 large, petaJ-Jike, white or pinkish 
bracts. The pericycle contains isolated groups of bast fibers, or is made 
up of a composite and continuous ring of sclerenchyma. Secretory 
elements are seldom present. Calcium oxalate occurs as rosette aggre- 
gates, solitary crj'stals or microcrj'stals. TJie non-g/andti/ar hairs are 
mostly unicellular and are sometimes provided with verrucose thicken- 
ings of the cuticle. Glandular hairs of a number of special forms are 
present. 


Comus Circinata or Round-leated Dogwood (U. S. P. 1820 to 18S2); Cornus, 
Cornus Florida, or Common Dogwood (U. S. P. 1820 to 1894; N. F- 1919 to 
1930); Cornus Sericea or Swamp Dogwood (U. S. P. 1820 to 18821 are, respec- 
tively, the dried bark of Comtw circinata: the dried root bark of Cornwi pnntx 
Linn6; and the dned bark of ComM« smceo 
Cornm Jlortda is a small tree, rarely 12 meters high, and the other two piany 
are shrubs, all indigenous to the eastern United States from Canada to v jrgiiua 
and Tennessee. . , 

These three bark drugs, both from the stem and the root, are bitter _ano 
astringent, though the root barks usually contain more of the bittw 
cornm, than do the stem barks. Cornus Sericea is more astringent than 
Circinata, more bitter than Comus Florida The "eclectic” cornm is_n hyar 
alcoholic dry extract prepared from Cornu.s Florida; it is strongly bitter a 
astringent , . a r- -i Wnr 

The Cornus barks have been used aS bitter tonics, the Ciwl > 

Cornu.s Florida was used in place of cinchona as an anti-malarial. ^ 
dose, 2 gm. For a complete description of Cornus Florida see the xn. 
Formulary, Fifth Edition, 


EHICACEyE, OR HEATH FAMILV 
This is a large family of nearly 1500 species of ven- "-idc gwgr^Iw 
distribution; the species are mostly shrubs, erect i‘ 

sionally small trees, and rarely herbs The plants vary in tncir . 
logical characters; both glandular and non-glandular Imirs co 
occur in a variety of forms. . j • suh- 

The family can be divided on morphological grounds ‘ j*. 

families: (1) the Ericoidex proper, in the flowers of whic i ^ ^ 

free from tiie ovary, and the stomata are surrounded hs \ 7,,,jn 

epidermal ceils. This subfamBy includes 

Epigxa, Gaidtheria and other hcath-hke plants, t-j r,,i|iercs to 

or Wiortle-Berry subfamily, in tlie flowers of fruit sf""' 

the ovary, the latter de\'eloping into an edible ^crD- . 
mounted by the short calyx teeth. The stomata bp® - /,/jjehcrry 
which lie parallel to the pore. This siibfamilv inc ^ 5 „b. 

and huckleberry plants. (3) The Monotropoiacx, or Prop'’- 

family are saprophytes and include the Indian 1 ipc ^ coro/ks .'ire 
Those Ericaccx in which the flowers have a polype • 
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sometimes placed in a separate subfamily, the Pyroloidea, which com- 
prise about 20 species, Pyrola, Ckimapkila and possibly 2 other genera. 



rio 201 — Be'>rl)prTj' (Areionlaphj/Iot tiw-urfO. « traiUnc elirufihy plant witli lliirk 
c-\erjsri?cn.nlti‘rnatn!oaacaonilwIiitiihflo»ep»int«Tiiinaln*rtmCH Tliefriiitnaplnl>ulir. 
rcKlili'h, Iicrr) 'Uko (Iropo nlnut tlic rite of a (tea, «ilh a meal} in'ipnl pulp /I alptnn 
crow ins In tlie .Mpinc tnnimita of Maine diiiI New Hampshire, <le\ r1np.t a liHcVt'K ilnij-o 
«itli a juiry and clihlc pulp. (U 8 nuirau of llant Indu'lrj ) 

UVA TJRSI 

XJva Ursi or Bearberry (1’. S. 1’. 1S20 to N. 1’. to d.ito) 
the dri(Ml leaf of Arctostapht/fns (’rff-nrw (Ijimie) Sprcngt'l or its 





t:iticAeiiAi, OK iieatu family 




varieties coacl^Hs or arionotricha Kmiald ami I^facUride. }3ot)i the 
geijcric and ‘^peclfio names mean “bear berry.” the old Indian name; 
(?reolv; Jrchw, bear; s/fipjii/le, bujif)i of grapes; Latin: l/m, grape or 
berry ; nrsi, bear. ’Die is a procumbent evergreen sbrub inciigenoib 
to Kurope, Asia and the northern United States and Canada. 

Tlie Rreeu (eaves only are gatherwl in the autumn. T/ie ccmmercial 
sup{)ly is largely from the United States and Canada and to some e.xtrnt 
from JCurope, ''J'iie leaves are iiseti in Swtslen and Kubsia for tanning 
'‘Ihissia” leather, whicli ri'ceive.s its aroma from oiling n’ith Oleum 
iiusei (see page 209). Tlic drug n*as forinerfy highly vaiucfl in Knropeati 
medicine «s an astringent. It was introduced into American medicine 
about 


DnscmPTKJN*. -OhovaU’, spatniate, 12 to 30 mm. m length, 5 to 13 mra.in 
breadth; fannnnt obtibe; base acute, Mpering; margin entire, slightly revolute; 
iip{>er .«nrfnce d.ark trrocn, glabrous, finely rptrciil.atc: undcrsurlace yeherroh 
green; {Jobolc about nun. in length, slightly piihccccnt; tevture corisceous 
linttle. 

I'QwutiU.— Color cli^ky yellow to light olive; odor slightly nromahc; tw- 
hke; taste a'>trinRont, somewhat bitter, epidermal fragments^ with broaoiv 
elliptical stomata and 5 to 8 poly"' 
spiral tmcherc, narrow, strongly 

crj'stal fibers with inonochmc pr , . u ' *j ' 

fibers, hgnified, irregular, witli thick, jiorous tnbcTcwhled jmi and 
ends; hairs unicellular, iion-glandular, short, serpentine or straight, ot gtanduia 
with a short stalk and n small, ono-celled head; numerous fraj^wtj ot pa 
chyrna that turn bluisli black upon the addition ol feme cmf>nwe_T.a. 

CoN.sriTUENTS.- T'"' ‘ ' 

prmciple, ursone, tan 

ory.staaine. coloring p . Kiiipr 

acid-insoIuble ash, about 0 2,'y per cent. Ericohn is a ydltpv, n^rt-rs 

.substance, which yields on hydroly-si.^ the volatile ml, encmol. Ursoi 

in tasteless needles, insoluble in water but siibhmabJe. „jucan,^is 

Arbutin is a phenol glucoside which Torms colorles^s, biUer nwt 
soluble m water and alcolioj, the solutions being colored azure ^ ‘ • w 
addition of an .alkali follow cil by pbosphonjolyhdic acid. Upon lij ' 
yields hydroqumonc- 


N/ 

on 


OH 

Q 


+ CiHuOi 


StWm Hjdro«iu>fo"c 

If powdered uva iirsi is niicrosubhmed. nlv-a^nna? 

readily be formed. Hydroquinone is dimorphous, anw of de 

plates""” ■' ' Irbutia 

sublutu . . bright 


more than 3.5 per 


cent el 


{tie stems of the plant and not mo 

matter, and yields not more than 1 

or in the powder, vanillic acid colors tne ecus 

ursi from the leaves of X''accinium Seclrons 


of uva arsi 
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colored bluish black witli freshly prepared solutions of ferrous sulfate, dis- 
tinguishing them from the leaves of Vaecimum vtlti idxa Prepare an aqueous 
extract by boiling 1 gm. of powdered uva ursi in 10 cc of water, cool, filter and 
add a few drops of ferrous sulfate T^.: a grayish purple precipitate is formed 

Uses and Dose. — Uva Ursi is an astringent, a tonic and a diuretic. Average 
dose, 2 gm. 

Allied Plants. — Various other species of Arclostapkylos contain principles 
similar to uva ursi The leaves of Trailing Arbutus {Eprgxa repens) contain 
ericolin and possibly arbutin Ericolm occurs in a number of species of Ledum 
and Rhododendron and also in European Huckleberry (raccintum myrtillus), a 
small cranberry (I’ommum oxycoccus) and Heather {Calluna vulgaris). 



A B 

I'lo 2(]2.— Hydroquinone sublimed from U\a Ur^i A, In normal tranimitted hsht, 
B, ia polsruod lieht. 


acids. 

The leaves of Empclrum nigrum contain rerin, benzoic acid, tannin, a wax, 
fructose and probably rutin. 

Cbimaphila or Fipsissewa (U. S. P. 1820 to 191C; N F 1916 to 1947) is the 
dried leaf oiChimaphilaumhcUata (Linn6) Barton. Chimaphila is from two Greek 
words mc.'ining Winter lornng, in allusion to tlic/carcs, green in winter, umMlatn 
refers to the flower cluster; I’i|»sis.sewa is the /Vincncaii-Iiidian name for the 
pl.int 

The pKant is a low perennial herb indigenous to the United States and southern 
C’anad.a, northern Europe and Silicna The rornniemal supplies come innsth 
from Michigan, Virgini.i and Xortli Carolina. The Xortli American Indians 
considered Chimaphila an important medicine. 

*' ' ■ ■■ Powder.- Fee Iigure 26.'} and the Xationsl 

ofTurring in golden jellow iieoilles; two 
• e U\a Ursi), M'\pral other erystalline prin- 

. ■ [ler cent. Tot.al a-h alxiut 4 j»er cent with 

alx)ut0.2o percent of acid-insoluble ash. Since arbului is present, (ndroriuinonc 
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may be microsublimed from pondered chimapliila, and identified by the usual 
microchemical tests. 

Chimaphila is an astringent, a tonic and a diuretic. Average dose, 2 gm 
Pyrola Maculata, Chimaphila Maculata or Spotted Wintergreea (U. S P. 
1831 to 1842) resembles in plant characteristics, constituents and medical 
properties the drug Chimaphila to which, botanically, it is closely related The 
leaves oiC. maculata have lighteriircgularspotson the dark green upper surface. 



C, 

D, Surface view of the dorsal epidcmus showing the 

cells, and the characteristic stomata which lack neighbor cel . nir-ehsTnlicf’ 

stomata are shglitly raised above the surrounding cp«ie*'ni’S" an 
are very shallow (After Holm ) 

/tT S P 1820 to 

Gaultheria, Wintergreen, Teaberry or Checker-berry ncrcnniai. 

consists of the dried leaves of Gaultheria procurnbens, a \ j - gsccncling i*'’” 

producing slender creeping or subterranean .stems, tiie b flowers 

from 5 to 15 cm. in height. The leaves ar ’cf)'- 

are white and axillary and the fruit is a 
The plant is verj’ common in coniferous 

nrtd r'or.o/io Tbrt «rn coriaceous, tuu /U iinct. nroina*'*^ 

For tiie structure sec i ir. 
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Oleum Gaultheriae, Oil of Wintergreen or Methyl Salicylate (U. S. P. 
1820 to date) is obtained from GauUheria plants by steam distillation.' 
The yield from the dry leaves ranges from 0 5 to 1 per cent 

‘ ■* — * ...1 io M>o clnrvn. 


green plants, chopped into 
small pieces and allowed to 
stand m nater/oralwittwehe 
hours; it may be purified by 
rectification. Tor Standards 
and Tests sec Methyl Salicyl- 
ate, U. S. PharmacopoDia 

Owing to the demand for this 
oil and Its higli price, as com- 
pared witli artificial metlnl 
salicylate, it may be substitute 
by oil of birch or the artificial 
methyl salicylate. 

GauUhcria is a stimulant, a 
diuretic and an astringent 




Methyl Salicylate, Oaul- 
thena Oil, Wintergreen Oil, 
Betula Oil or Oil of Sweet 
Birch (U S.P 1811 1 to date) 
IS produced syntlicticaib or 
is obtained by maceration 
and subsequent distillation 


Pic 2.14 — ffauIMmrt r»roeum^ffti vl, entire 
l>lant slionine honeoiitant' creeping stolons and 
solitary axillary flowers, tj, flower siiowine hypo- 
orateriform eorolla. C. stamen. D, jtiunfi fruit; K, 
..eeiion of fruit ii'iowine tlie liacr.ile or berry-likc 
caKt nlii"-!! eneloM?^ ihc true fruit or np^ulc. F, 


with Steam from the leaics 
of Oaii/f/ienn inocimhm? 

Linne or from tlie bark of IMiiUi hnta lanne {Fain. Detuheex). The 
product must be labelled to indicate whether it is synthetic or distillctl 
from citiier of the /ilants mnitionwl. 

The rwo\ery of the oil from gaiiltheria has heeii tli'cnsstHl abo\e. 
When recovercfi from hirch the process is <*s-«efiti.illy the same. 3IetliyI 
•'alieslute is made s\ nthctically hy distilling a inivtnre of salicj lie acid 
and inetlisl alcohol 


Dr-CKllTiov MefJjvl ®ilirt}ilc i® a crdorle-S >rlJ')wi-h, or mWi-h hqiiid 
’* ' ' '** — (”on«uU tlio I'hanna- 


« ■ rtli\l sniinhfe. OiN from 

iintur'il sources conl.sia «tmll quantities oi oiiiei miotitui at*., tho-o froni gsiil- 
them lieiiiK di-*ou«so<l alxwc 
31 
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SAPOTACB/E, OR GUTTA PERCHA FAMILY 


Uses and Dose,— M ethyl salicylate is an antiseptic, an antirheumatic and 
'a flavor. Average dose, 0.75 cc. 

Statice or Marsh Rosemary (U. S. P. 1520 to 1882) is the root of Slalkt 
Lhnonium Linn^, var. caroUniana Gray (Limoniiim carolinianum (U’ alt.) Britton 
(Fam. Plumbaginaccx). The plant is perennial, acaulescent, preferring salt}’ 
marshes in southern and western ^rope. ^ ^ i * n 

ligl ■ 

dr} ■ ^ . 

The drug has been used orally as a hemostatic, an antidysenteric, and as a 
gargle for ulcerated throat. 


SAPOTACE^E, OR GUTTA PERCHA FAIVULY 

This is a familj’ of about 40 genera and 600 species of tropical trees 
and shrubs. The leaves are Jilternatc and evergreen, the flowers are 
regular and bise.viial and occur in the axils of the leaves and the fruits 
are berries. The plants are especially characterized by the 
of laticiferous sacs, which occur in rows and are distributed in the pi 
and cortex and accompany the vascular bundles throughout the uins 
of the leaves. Tlie latex* is composed of irregular 
amorphous masses of caoutchouc, which when collected and nne u 
nishes tlie gutta percha of commerce. To this family also ^ 
Achras sapota, known as the sapodilla tree or "bully-free, " < ' 

indigenous to tropical America and furnislics the sapodilla ... 
latter resembles a russet apple in color and size, and ® ‘ ’ 

acrid juice which disappears when the fru/t matures. The ,... 
develops a sweet taste and becomes edible. The seeds of ^ ^ 
are sometimes used in medicine, and the latex obtained from 
used in the manufacture of a chewing gum. 

Gutta Percha, Gutta Pertseba or Gommi PJasticum (Ih S. P. p^J^gpgcie'i 
N. F. I9IG to 1926) is the purified, coagulate^ milky 

of Palaquim and of PayenOy evergreen trees indigenous to ^pjirt 

East Indies Usually the tree is felled and “n^iivy juice slowly 

are made through the bark the whole length of the trunk: t 3 to 5 kp 

exudes, hardens on exposure and is collected, ibe yicm . i-- kneaded, 

and may attain lO kg. The hard exudate « softened in hot ''a ^ 
and grosser impurities removed. It is shipped m largo b 
20 kr • 

Pv • ■ ‘cr, 

it is 

becoming plastic at C., very’ sou aiiu capauiv v. ■ ^ 

norofiirA hnilinir Wflf-pr. nnd nn RnnlilUT aSSUmCS itS , . £. ood roS}* 


. 3 readily cut with a knife? internally it ‘s ® grayw* iprial: ' 

frequently with reddish bror\7i streafe of darker colo ^ 

and somewhat unpleasant. ^ , x - exposed 

Gutta percha is usually preserved under water, as and di u* 

it becomes brittle. It i.s insoluble in xvater, cold ' • chloroform, 

solutions of the alkalis. , About 90^pe^ cent 

U’ dissolves lb 
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cutta, which is soluble in chlorofonn, ether, petroleum ether, parafRn oil, 

fixed and volatile oils Two oxidat' • ** > 

VIZ., (a) alban, from 4 to 16 per ccr 
alcohol; (i) fiuavil, from 4 to 6 per 
cold alcohol. Total ash, from 0 0 t 

Gutta percha is a protective, used for external applications. 

It is used m dentistry as a tetnpoiaTv filling for ca%vt»es. 

Chicle or Sapodilla Gum la the dried latex of Achras sapota, a tall everprecn 
tree cultivated in tropical America The trunk of the tree is tapped and the 
dried latex scraped off and exported as crude chicle This is unshed uitli alkali 
and after subsequent neutralizing and washing forms the base vi«e(l in the manu- 
facture of chewinfC gum 

Balata is the dried latex obtained from Mtmusopi lalala, a tree indigenous 
to the West Indies and South America. Balato pos.sc.ss the general properties 
of chicle ' . 1 ,t 

Diospj ■ . . . 

ros nrgv, 

States. “ 

her uhih 

as an astringent Aierage dose, 2 gm The ripe fruit contains malic acid and 
xugar and is cdiblo It is u«ed m bread and cakes, and is fermented to form a 
I'oer 

STYHACACF,,^-:, OH STMIAX PAMILY 

This is n small familj of S penem and 120 species of trees and shrubs, 
iiiostlj indigenous to trophal South America, a few representatives 
I eing found in the southern I’nited States Tlic leaves arc mostl.s 
simple and alternate, the flowers are regular and cither in axillary 
< lusters or racemes au<l the fruit is either a I erry, a dnipe or n capsule 
Verj many of the plants contain a henzole restn. 'I'liis occurs in l.\ sigen- 
mis, intercellular secretorj receptacles, which ilevciop m the wood and 
hark as a result of certain pathological phenomena. Among special 
histological elinracterh the following arc of some importance: The 
cork originates cither in or hclow the pericyole, the latter usually con- 
taining isolated groups of hast fillers. The stomata on the leaves are 
nsualK unacronipaiunl lij iiriglihor cells, although when present they 
arc parallel to the pore. Xon-glamlnlar hairs arc cither stellate or m tlie 
form of peltate scale’s. Glandular hairs arc wanting. 


BENZOIN 

Benzoin or Gum Benjamin (I* S. 1* lS2t) to date) i^ the haKamic 
reviu obtained from iSfijrax henaHu Dryandcr. known in eominerec as 
Sumatra Ilonzoin (!’. S I* lS2ri to date), or from Slt/rar fouhtiniaif 
(I’iorrc) Craih ct Ilnrtwicli. or other sjiwics of the .‘Section Afithnstprax 
of the genus Sfi/mx, known In commerce as Siam llenzom (1*. S. I’. 
100."» to date). Sti/nu is the nneieiit Greek name of st«)rax, the tiatiir 
ajiiilied to a swect-sccntisl gmn and to the trcT pnxiucing it, iK-nzoin is 
from the Arabic won! Irn. “fr.igRint.” or the llelirew hni, “a hranch” 
unci zna, “an exudation,” nicaning “the jiiii'e of the liranch tank inni^iir 
I', after Tonkin, a state in French Indiv^’Iiiiia. 

'riic plants arc tnH*s of nietliiini height growing in soutlic.usterii Asia 
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STYRACACE^, OR STYRAX FAMILY 


and tlic East Indies. S. benzoin is cultivated throughout Sumatra; 
S. tonkineiisis in Siam, north Annam and Tonkin. Benzoin is a p.atlio- 
logical product developed hy incising the hark. After about two months 
the exuding balsamic-resin becomes less sticky and hard enough to be 
collected. In Sumatra tlic collected resin is pressed into tins lined aith 
linen and then removed in blocks. In Siam the separate tears are 
scraped from the trees. New incisions arc continually made until the 
trees die. I'he tree contains no secretory cells, nor does it contain the 
constituents of the balsamic resin, until it is incised. The bark of the 



I i.t.r +li0 resinotaunob 

normal tree contains considerable tannin; pronaoi. j,jjj;nown to the 
in benzoin are produceel from this tannin. Benzoin Batuta "h® 

Greeks and Romans. Its first mention was that centurj’ it 

visited Sumatra in tlie fourteenth century. In the -tm-y it is an 
still appears as a precious balsam but in the sixteen i 


article of Venetian commerce. 

Description-.— Sumatra benzoin is in blocks or 
of tears of variable size imbedded in a translu^nt and gdtty " 

the tears internally imiky white, becoming^soft^ wain b 
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chewed; the matrix reddirii or grayish brown; odor agreeable, balsamic, resem- 
bling that of styrax; taste aromatic, resinous 
Siam benzoin occurs mostly in sqiarate concavo-convex tears, yellowish 
brown to rusty brown externallj’ and milky white on the freslily broken surface, 
brittle but becoming soft upon warming and plastic on chew ing, it has a vanilla- 
hke odor. 

CoxsTiTtiENTS.— Sumatra benzoin contains about 75 per cent of a rerinous 
substance, benzorosin, which consists of; (a) an c«tcr of cinnamic acid and 
resinotannol (92.6 per cent), and (5) an ester of cinnamic acid and bcnzore«inol. 
Benzoresin on decomporition pclds 30 3 per cent of cinnamic acid; G4 5 per 
cent of resinotannol, which is soluble in a concentrated sodium salicylate solu- 



I'lG — bulilinijic from Som l>mxoin rliunmR rrjutaLt of Ijcnzoic acid. 


lion niul 5 2 |>er cent of lionzorr^mol Sumatra licnzriiii contains aUiUt 17 per 
cent (10 [KT cent free) rmimmic acid and alxiiit 9 {»er rent (fi firr cent free) 
benzoic acid, tracer of iK’iizalclehydc and licnzol, 0 1 to J jier cent of vanillin; 
1 per rent of tlie phenj Ijiroii.v 1 r*f<T of cinnamic acid, 3 to i>er cent of htvrarin 
(cinnamic cinnainate); and I-l to 17 jht cent of ni'-ohitile matter, con-istiiig 
chiefly of wixxly tK-iic« 

Siam licnrom conri't« largely of a re^tmni't '•ub'-tanre, nalienrore'iii, r<tin. 
of alxait Wi f>er cent of an r<for of Iienroic acid and •>nrt-«ino(anmil an<f 
almut m ivr cent of an o-ter of liciizoir arid and Umzorc'-ino! SnlHiizorevin 
on sa|»iinneatioii yieldt .IS 3 {kt cent of iienzoic and, W 7 jwr cent of ‘i.ari '■iiif>. 
tantiol and 1 jx-r cent of bcnzorcsmol. Siam benzoin alvi contains about 
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MICliOCIIEMISTnY OF THE BALSAMS 


12 per cent of free benzoic acid; v-erj- little or no cinnamic acid* 0.3 percenter 
a neutral aromatic liquid; 0.15 to 1.5 per cent of vaniilin; and 1.3 to 33 per 
cent of impurities in the fonn of woody ti«snes. Penan; benzoin has an odor 
of htornx and in roinposition jTseinblea Siam benzoin. It contains considprabie 
' ' . ■ benzoin, produced in Sumatra, are a source 


' ■ ■ ■ - iKinzoin yields not less tiien 75 per cent 

of aholioLsohililo c.vtracfivc and not more than 1 per cent of acid-insoluble 
nsli Siam benzoin contains not more than 1 per cent of foreign orpanic natter 
and yields not less than 00 iwr cent of alcohoi-solublc extractive and not rnore 
than 0.5 per cent of acid-fncolublo a.sh. 

Warm about 0.5 pm. of eoar.'-ely (Kjw'dered benzoin in a test-tube 10 cc. 
of {)Of«ssiurn pcrnmni'anntc T.S. With Sumatra benzoin the odor of bcnzalde- 
hydo is evolved, due to the oxidation of cinnamic acid, but with Siam benzoin 
no bcmnldehydc odor /s i>erceptihle. 

When 2 or .3 drops of hitlfiir'ic acid arc adrJed to an cthcroal solution of bcjizoin 
m a porcelain dish, that of Sumatra benzoin produces a deep red-brown colora- 
tion hIiiIc that of Siam lienzoin produces a <leop purplish red coloration. 

Siam benzoin yields not Ic'-s than 125 per cent of residue to warm carbon 
dissulfide. The residue respond'^ to the customary’ tc-sts for benzoic acid. Benzoin 
does not fjliow tlic presence of ro«in. . m t 

When inicro'iubhmcd in the usual way Sumatra benzoin yields a e 
of plates and small rods (cinnamic acid) tvhich stronely polarize hgm. 

Siam benzoin yields a subliiiiate of newHc^ and roil-shaj’ed crystals tucnzai 
acid) which do not strongly iK)I.arizc hpht. snrf 

CfsKs AND Do'se. - nenzoiii is an antiseptic, a stimulant, an cxpcctora a 
a diuretic. 


Benzoic Acid (IlCiIIA) (V- !’■ 1S20 to date) is mv mostly a 

synthetic product, but wa.s first obtanu’tl b.v suldimation from nttma 
benzoin. 


It occurs a.“t white crystals usually as sc.alcs nr necdle.s. It has ? * ^ P 
of benzoin and is volatile at moderate tcmiicraturos, and freely so ii • 
is readily soluble in the usual organic solvents, but rerjuires zio p- 
water for solution. It readily forms salts with alkalis. ^ nwervative of 

. . ^ " is used a* 

• d&Mses, 

. ■ ■ [y used ill 

externally, as wound dressing. Average dose, 0.6 gm. iHs t-wt.-.-'- 
veterinary practice as an expectorant and antipjTCtic. 


jMiCKoCTtartsrfiv of the J3alsa!US 

Balsams are resinous substances containing 
benzoic or cinnamic acid. Benzoic ncid may be ream } ® js 

balsam of Peru, balsam of Tolu and benzoin, ' stcra.x and 

readily sublimable from balsam of Feru, balsam o ^rii’he obtained 

Sumatra benzoin. Wlien both acads are present bo ' differ- 

in the sublimate and the following rules are sugps the 

entiation: (1) Benzoic acid usually appears in the 
cinnamic acid appearing later; (2) cinnamic acid is mo [tf 

in water than benzoic acid, (3) tlie oystals of cm 5 «d 

esters) polarize light with a brilliant display of oer/eetb' 

appears gray; (4) the crystals of cinnamic acid ate m v 
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than those of benzoic acid; (5) benzoic acid will completely volatilize 
from the preparation within a few days at room temperature; (6) upon 
the addition of silver nitrate solution the crj’stals of cinnamic acid (and 
its ester) become brown, lose their property of polarizing light and for 
the most part go into solution (the crystals of benzoic acid also dissolve 
but appear later as crystals of silver benzoate which polarize light well); 

(7) if the sublimate of cinnamic acid is subjected to bromine vapors for 
one-half hour the crystals change to yellowish brown drops while 
crystals of benzoic acid only partially dissolve and remain colorless. If 
a drop of carbon disulfide is added to the cinnamic acid slide and cov- 
ered with a cover glass, plates of dibromcmnamic acid will appear; 

(8) if the sublimate is treated with a drop of potassium permanganate 
solution and warmed, benzaldehyde is formetl which may be detected 
by its odor. 

OLEACE^, OR OLIVE FAMILY 

This is a family of about 22 genera and 500 species of trees and shrubs 
of wide distribution, and well represented in the United States. The 
leaves are opposite and exstipulate, being either simple or odd-pinnate; 
the flowers are 2- to 4-parte<l and are usually in panicles; the fruit is 
either a samara, drupe or berr}*; the fibrovascular bundles are of the 
bicollateral type, the non-glandular hairs are usually peltate; calcium 
oxalate is secreted in tlie form of small ncicular or prismatic crystals; 
the traehero usually possess simple pores only; in the mesophyll of the 
leaves, aclerpiu-h\ matous fibers or spicular cells are frequently developed. 

OLIVE OIL 

Olive Oil or Sweet Oil (U. S. 1*. 1820 to date) is the fixed oil obtained 
from the ripe fruit of Oka eiiropxa Linn£. TJic generic name Olea is 
from oliva, the Latin name of the oHve or from claton, the Greek wonl 
meaning oil 

The olive tree is a small evergreen tree attaining a great age but 
seldom e.xceeds 10 meters in height. It is apparently a native of Pales- 
tine and has been widely cultivated in the Me<literniiican countries from 
remote antiquity. It is now also cultivated for its wlible fruit and the 
oil it yields, in southwestern United States and many other subtropical 
localities. There are a large niiinbcr of cultivated varieties of the olive, 
tlic fruits of w Inch vary widely in size, color w hen ripe, and in yield of oil. 

The olive tree was known in Egj*pt in the seventeenth centurv’ ii.c. 
Its hranches have long been usetl as an emblem of pcac-e. Tlie fruit and 
its oil were known to the nndent Hebrews and are frctpicntly incntionc<l 
in the Old Testament. The olive was introiluceil into Spain at an early 
ilatc. 

The fruit is a drupe nnd when ripe, usiwlly h purplu'h in color. The full 
Rniwn, but zrcen fruit, as well a.s the rii»c fruit, sshen pickled in brine, are widely 
ti«e<l as a condiment. Tlie olive “stone” or endocarp enclosinc the see<l has l>een 
finely comminuted and u'Ksi as an adulterant of spires and certain powdered 
druRS (f.ee Fie 88). 0!i\c wood is IiiRhly prirerl for c.ahinct work. 
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Olive oil is of several ^ades of purity; Mrgin oil is obtained I 13 ’ Rcnlly press- 
ing the peeled pulp freed from the cndocarp; it is rarely exported, l-irst and 
second grades of edible oil arc pressed from enrshed ptij'p, the grade ^itli 
less i)ressure, the second grade from the same p«lp uith more pro?.«urc. Hand- 
picked olives are used and the oil is obtained promptly before decompo.sitir'n 
produces fatty acids. Hnal/y the pulp, mixe<l uitli liot water, is prcsswl awin 
for technical oil; or the pulp is extracted with carbon disulfide to obtain '‘siil/iir" 
olive oil, of inferior quality. Tiie fallen, decomposed or refuse olives, allowed 
to ferment, furnish “Tournant Oil,” which contains large amounts of free fattv 
acids, and is used as “turlcey-red oil.” 

DESCRrpTio.v.— A pale yellow or p.alc greenish yellow oily liquid; odor slight; 
characteristic; taste bland, becoming faintly acrid. Olive oil is mbcihle with 
ether, carbon disulfide and chloroform; slightly soluble in alcohol. Specific 
gravity*, 0.910 to 0.915 at 25® C. Upon chilling it tends to become cloudy and 
at 0 ® C. it usually forms a whitish granular mass. . >• > • 

Co^'ST^'ruE:^^TS —Olive oil con.sists chiefly of olein. It also conti\ins luio pip, 
palmitm and arachin, the latter frequently separating when the oil cbillM- 
SrAfco.A^nns.— Olive oil should be free from cottonseed oil, pcamit oil, ?r<»we 
oil, and tea-seed oil. Consult the U. S- Ph.armacopcei.a for their detection. • 
Uses ako Dose.— O live oil is a nutrient, a demulcent, a laxative anil aa 
emollient A'^orago dose, 30 cc. It is employed pharmaccutic.il\>' m the prcjrwa- 
tion of soaps, plasters, etc , and is w-jdcly useil as a .«al.ad oil , 

The leaves of the olive tree were employed many yc.nrs ago ; 

intermittent fever and quite recently* attention has again been Oirccun 
their therapeutic value as a tonic and febrifuge. , , . , 1 „r 

Manna (U. S, P 1820 to 193G, N. F. I93G to 19f7) is the dried 

Fraxinus ornus hirind, " 

soluble in boding alcoh ” , ' 

Heaven; /rorihiis is Gi 

used for hedges or fen< , ’ . . « nmj 

The plant is a small tree indigenous to so»dhcrn Europe, where » 

c:...!.. nw} frnm inCKlOTlS iW 


cultivated, p.articularly in Sicily. Alanna is obtained from 'u 

of trees about eight j'eara old. The exudation hardens on the 

Ir, f m.mna consists of hght^olowi^l^ 


brownish, sticky, onlj* sbgbtfy crystn^hnc, and very wuetiu*. lu 

Flake manna .. prefe™! , , , . »«l.arine 


The name manna has been npi»Iicd to a number of q-i,p inanii' 

obtained from diflorent plant species and of varying composi * 1 , 1 ^ # 

^L>.^ edible lichen used by the i^racmi 


of the Scriptures may have been an edible lichen "sou iij iHiuna fmpi 
food during tbeir journey through the wilderness of ‘ry: lifb’rc 

the manna asli came into ii*:© in Europe during the fiftcc 
that the manna used came from the East , . otic *i'fc 

DEScnipTio.v.—In irregular, 3-sidwl, more or le« ^lon^ J>mc«hit 

being amcoth and concave; externally vdlow-jijli w hue; ‘ ^ cent <■> 

internally whitish, porous and crj'stallinc with not ‘ 

brittle or soft, yellowish white or yellowish gray 
go.stivo of maple sugar, taste sweet, slightly I'dtcr /mu « 


■llie drug contain-* ni.anniioi. ,>u 10 nu /kt i.*.--- ••••• water « • 

gluco-'idal principle, m bitter, colorless pn‘<m‘« /i t(» 

alcohol; mnnno'-o, m two form-*, inannotno^c ‘t« ,![ cent; ni'w/bs^- 

. . . ' • «. i> to 10 I’l' ^ j^titivr 

. . ■ Manfiai-a'-i”' 


Europe al-o yield in.nnna, 
The leaves of a number 
manna-like carbohydrate, i 
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Mannitol or Mannite (N. F. 1936 to date) is a hexj-hydric alcohol, 
C6H8(0H)6, obtained by the reduction of mannose or by isolation from 
manna. It crystallizes in orthorhombic prisms or in aggregates of fine 
needles (see Fig 207), it is freely soluble in water and boiling alcohol, 
but almost insoluble in cold alcohol. For constants and tests of purity, 
see the National Formulary, Keagent Section. Mannitol is a nutritive, 
used in bacteriological culture media, and for diabetics; apparently it 
forms no glucose in the blood. 



1 10 217 —Orthorhombic cr>*<tftUof Mnnniiol (Mannilc) obtained from oqucoue solutions 
j-l, largo cryttfth. D, feathery aecrecatet of needles. 


Chlotianthus or Fringe Tree Bark (N F 1916 to 1047) is tlic dried bark of 
the mot of Chionanlhus tirgvocvi Linn6 ChiovanUiui is from two Greek words, 
meaning snow and flower, m reference to the Miow^wlnte clusters of flowers 

* ■ I '• • • ' ’ . •' gjjjJ 

2 flowers whicli 
•rtain ppccios of 
■ 9 meters Tlic 

' 'oen cxteiiMtcIy 


iuinl nnti (!T.anuhr. 

The cork consists of t.angenli.'illy clongatcil cells with Iignified wall-i, but no 
stone cells, the cnrtic.al jKircnclijina contains numerous •starch crams .snd a 
few «iimll nri'ms, nnd is ns.sociatcd with a few croups of f-tono cells and fillers, 
the inner li.-irk is of small p.srcnchjma cells, sieve tis'Ue, and ncarh straiglit 

- and a 

■ tristfsl, 

at the 

In'S* of the stem with serv thick, porous. lainclhUsl, licnifKsl walls; starch 
crams simple and comixiuml, .'I to 27 microns in diameter, spheroidal, rcnifnnn, 
pl.uio-conspx or pohhetlrnl in sh.a|x“ 

Chionantlms vield-- not less than 3."» per cent of anhtdrous exfracti\o soluble 
m 73 cent alcohol. Chionanthus is an altcratne and a tonic .\ver3zc do«e, 
2 pm 
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Fraxinus or White Ash Bark (N, F. WG to 102G) is the bark of Fraxinus 
amcricana, a larce, beautiful forest tree of the northern United States and 
Canada. TJie *<> ■ 

of trees from t ■ ■ • . . • 

removed. The ’ ■ . • • * 

in tbickncs«»; ■ . .... 

ous fahallow ’ ■ . ■ ... .... 

inner surfacx ■ ■. • • 

fracture uni ■■ ■ , . 

aromatic and acrid. 

Fra' • ■ ■ ‘ • .’**’.*’ •• • • t ^ I . .j 

nedhc ■ • ■ ■ ‘ • 

cent, 

Fra:«iriu.‘! is a bitter tonic and astrincciit. The b.irk of the young tivigs of 
Fraxinus excelsior^ a tree urouiiig in JCtirope and northern ^isia, is used in 
European countnw. It is collected in spring and consists of nuills having a 

thickness of 2 to 3 mm. The b"»-t' •« 

what scaly, the inner surface li{ •• 

and astringent. It contains a • . ■ . 

princijile, fraxinin; and tannic acid from 2 to 3 per cent 


LOfiAMArE/lC. Olt XUX VO.MICA FAMILY 

'J'liis is a family af .'i3 genera and nbnnt flOO species^ win'd) are wideij 
distrilnited. Tlie plants are variable in ciiaracter, ranging from onnaM 
herbs to trees, some being tu’lniiig and woody vines. The 
simple, the flowers regular, Iiuving tubulnr or somewhat 
corollas, and the fruit is cither a berry or a c.apsule. ? 

fluently Inmcllatod. There is iisualJy a ring of stone cells m the P^‘. .* 
cortex, as iu certain species of Slri/clmox. Tlic trachefc ® 

pores or scalarifonn perforution.s, except wlicn the are in 
w ith the cells of tiie nicdullary rays, when they develop border ^ 
(’alciuin oxalate is &ecrcted in all of the usual forms. In * . (a 

the noii-gfandular hairs are cither unicellular or imisenate, , j 
!-itr^ch}tos having a specific value. In 5/>iiieh'a there wre j' . 
stellate hairs composed of single united cells, wliicJi are 
multicellular stalk. True glandular hairs, having flatteued i * > 
only found in BndiUehulcx. 


NUX VOMICA 

Nux Vomica (0. S. P. 1820 to ]0W; N. F. lOf wme 

ripe seed of Strychnos Niix vomica Linne. Siryennos is ^-ords, 

for a number of poisonous plants; Nux vomica is from v. 
meaning “a nut that causes vomiting.” . x jije East 

The plant is a small tree about 12 meters tan, n _ , . Qoast 
Indies and also found in the forests of Ceylon, on^ 3 to 5 seeds, 


and in northern Australia. Tlie fruit is a berry . t [jgfore expor- 
which are freed from the bitter pulp bywasliing, an ]\[adras Bresi- 
tation. Most of the commercial supplies come centi^''^' 

denoy. It was introduced into Europe about the gnvpfojTiient in 
though it was mainly used for poisoning animals. 
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medicine bcpan about 1G40 The natives of India apparently bad no 
knowledge of its medical value. 

Description.— Sec Figure 26S and the National Formulary 
Structure and Po^^■DER — See Figures 269, 270 and the National Formularv. 



Vjo Sto — Nui % omic^ wlnmWT. ri>inpre«»<'<V «>ntai>oK^n%p*. someOniM irreiniljt5> 
Ijcnt. marmn nctito or rciiin(Ir<l, lO to 30 mm in diameter. 3 to 5 trim m tlnckncv*. pitir- 
nttllj 6ra>i'!i > cRoiv or (trnyi-li (trren. ro>prrd witli miprciM-il Imirs ciMns tho him! n mnliMj 
lii'tcr. oomelimM mtli nrlticrinR dark*l>ro«n fncinpnts of tlie fruit pulp, liilum, near iI<p 
renter of one nde and n more or lev* distinct mice r<r«eml)Iinc a rapKA eatendinc from it 
to the micro|ijlc. rory hard wtten dr>. tmicli «Iico d.amii, inlernally w!lItI^h. horny; 
cn<io*;ierm in two mure or Wi recolar eonc^'o-eontet haUei. cmlirju timall. eiliiateil near 
the micropjle and «ith t»-o heirt-eliatie'l rotjJe*Ioiis, iiioilomm ta-'tc infea«rly and 
peri«teritly hitter Tlie two halix^ of the reed at the middle of the bottom row >how 
the t«o roti loiltiti'' ami the cniilicleof Ihoembrjoliini! acaunl the ernhwiierm. 


Cosiirrui sTv Nahir.tl ash, alMmt I .> jicr cenl, soliihle in thlufcd li>dr<>» 
chloric Bcnl; chloroKrnic (ipt'njric) at id, a dilia^-ic and, cry'talhzinc in iiwtllt*', 
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of 6 per cent. The alkaloids are prot--*-'- 

and the cell wall. Their presenrer 
tion and m the contents by the use . 

STat,nanns.-Nux Vomica yields not ihrnTir;;^c"e“„rorsS“Se 



30nn5n»s9QOi 



tl<j 2.,9.— Nux Vomica tranicersc section throueh tlie outer ponio" 

■hoivmc the bent and t» cted l.airs (H) l.avinc dit-Iikc pits in tl.e lia-c (/') and l»"K 

very narrow sl.t, m the body of the h.ir Tl,e«ftl, liair from the left » slioan in «w ” 

1 innl »eetton The seventh hair from U.e left fa sho.n in transieto, -nnOon tnd't;'’" 
the rod-1, ko thicken, nc ,n the wall (T/f) and the circular lumen (« bcne.nll. el s' 
are a thin testa (n composed of eollnp-od ccUs. and an endosperm (F) ’ "'J ' 

rellu oso walls nod containmc nleuronc, Bved oil and pratoplism <M. (Dra-n: 
Genton Bruch.) 
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Uses and Dose. — Niix Vomica lias a stimulant action upon tlic central 
nervous system, especially so upon the spinal cord It is a motor excitant, a 
spinant and a tonic. Average dose, 0 1 gm. 

Ignatia or Saint Ignatius Bean (U. S. P. 1863 to 1894; N. F. 1916 to 1936) is 
the dried ripe <!Cod of Strycknos Ignatii, a woody climber of the Philippine 
Islands. Ignalii was given in honor of Ignatius, the founder of the Jesuits who 
introduced the seed of the plant into Europe from the Philippines in 1699. 
The seeds arc irregular, somewhat oblong or ovoid, pcbblc-hkc, 20 to 30 mm. 
in lengtii; graj'ish or brownish black, more or less translucent and arc nearly 
" ' ' ’ ' ’ ' - • vomica. 

itnl alkaloid.s as niix vomica, 
ash about 3 per cent, acid- 

mica. 



I lo sro Nuk Vntmoa //. fragnicnis of liinii(io<l hairs of coat, U, i)i*al (lortjon of 
liurs, K thich-nnll<*l inrcnrhjma crllt of rml<n>crin rontnininc one or more oil globules 
and i)roloi>ta-m. I', i-olatcd liro(o|>la>ti>ir »ulisiaiire from ontlo-iirmi crlN 

Strychnine (U. S. 1’. lS-12 to 1920; N. F. 1920 to ilate) 

Strychnine Sulfate (1*. S. I’. 1S0.3 to date). 

Strychnine Nitrate (I*. S. I’. 19iri to 1912, N. F. 1912 to date). 

Strychnine Phosphate (N. I’. 19.3G to date). 

Strychnine Glycerophosphate (X. F. 19IC to 1926). 

Strychnine Valerate (N F 1910 to 1920). 

Brucine Sulfate (X. I\ 1936 to date)* 

Stn/rhninr and Ilnirinr are UMiallx olitniiKd from mix xoiiiicn. but 
m.i\ Iw obtnitud from ignatia. llw* dnig is extriutnl with dilute 
'•ulfuric ac ul; tlie solution is <x>nmitrat(d, tlu' nlknloids are pn dpitati d 
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witli lime, separated b}' means of solvent, and purified by recrystaliiza- 
tion. Brucine is far more soluble in water and in alcohol tlian is strych- 
nine, thougli strychnine sulfate is somewhat more soluble in these two 
solv’cnts tlian is brucine sulfate. 
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Constants, Solubilities anu Tests of Identity and Purity.— Consult 
the U. S. Phannacopccia and the I^^ational Formularj*. 


tetrahedra. 

Brucine is readily distinpiushed from strychnine b}’ the deep red color it 
forms with nitric acid, \\ hilc strychnine assumes but a pale yellow color. Strych- 


Icss active therapeutically than strj'chninc upon man, but is sometimes pre- 
ferred in veterinary treatment. 

Uses and Dose — Strj’chnine and its salts arc stimulants to the centra! 

' ■ ’* * ■ ■ * They arc motor excitants, 

mine, 1 5 mR.; strychnine 



FlO 273 — HrHCinc eulfatc orthorhombic crystnh from sn'icous tolution. 

Curare or South American Arrow Poison (F. S P. HcaRcnt lOKi to date) 
vanes in etiiiiposltion ninonp; Indian trilics. However, the hark of one 
or more Pi)ccic> of Strt/chnM apparently is nlwaxs U'txl in its prep.iratioii. 
Slrt/chuM Cn.^lrlnxi We<!*lell, S. lorifera Ilenthain, 5'. Vrcnuirii (t. 
Plaiichon and Chotuloflcntlrom Unurnttaiini Itiiiz et Pavon are ctimiiionly 
cmplnj tsl. 

'llie youiiR hark Is scraiKsl off the plants, inixetl uitli other items, 
hoile<l in water and strainitj, or rxtracterl hy tnidc iH-reolatlon tvith 
wntcr, ihvu cva^Kirateil to a jraste «vcr tl«* fire or in the sun. The 
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of a volatile oil; about 4 per cent of resins; several fatty acids; about 1.5 per 
cent of total ash and 0.25 per cent of acid-insoluble asli. 


root, scammonium root, etc. It maj' be obtained by niicrosublimation or by 
extraction with chloroform. A very dilute chloroformic solution of scopoletin 
slightly alkalinized wth dilute ammonia causes a bluish green fluorescence in 
the ammoniacal laj’or. 



\ 





T..- T>_|, A. 



Trans%‘crsc section of rhizome shonins epidermis 10. 


S epidermis U). ' « 

° conUininKstnrcn. B „ .j. 

. rhizoO'® 


which are from 2 to 6 microns in diameter. 
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Uses and Dose. — Golsemium has a depressant action upon the central 
nervous system. It is an antispasmodic, a nenine, a sedative and a mydriatic. 


2nnu 

jllec 

preserved and kept no longer than two j 

oblique, more or less branched, I 5 to 5 cm. in length, 2 to 5 mm. in diameter; 
externally dark brown, slightly annulate from scars of bud-scales, the upper 
portion with stem-scars and stem remnants, under and side portions with 



I'lo 277 ~lCu(Uut llic tliiiomi’ snil n><>l^ of wlucli lire a mmmon ailiillrrnnt of 

S[>iEo1n .1 TMn«\tTvi- of a root C. corlirnl pnmirhjtna ftitU one 

pjHiolitli nnil n iiiimlirr of ^tf>np ccIN »MU »rr> tlnrV wnJU nnii rmliatiiiK nmjitp porps 
^ ml. pnilii'K-rmi* /?. 1 >hieiIh'Iii»iI poclion of the ramc rtKil. Bhowme n *inBlc tell »itJi 
nn clone It raf c^'tolith. the iiicni'tttion liriiiK of ralciiim carlmnnlc. (After Hnlm ) 

Powdoretl -iiiKclia i« grnM-h brtmii ami show*, sphern'idal nr sliKhtly pol\- 
gnnnl st.arch grams, coiivpirtioits fraciiiPiit*> containing hginfietl trarliCT anil 
tr.achciil', fragments of tmehra* willi spiral thirkenmgs rcI.atiNclv few, Inst 
fibers few, \er> long, non-lignifiod, occa»ional fragments of (lie retldi'h hrnwn 
epidernnl cells 

Spigi'ha ront.nms n crj'-talline, \nLitite aIk.aloid, ►jtigeline, whieli «ome\\liat 
resembles eoimne and lucoline and which forms preciiiitatos with KHlme nr 
.Ma>er‘s reagent that arc soluble iti iiuneral acids, a latter, acrid principle, 
Mil it lie oil. n^'in, t.aniiin: starch 

>pitrelia is an antlielinintic 

While a \erj cxeellent anil ii-^iil tlnig, spigeti.a has fallen min disrepute 
I ecaiis<. of its etteiisne ndulti ration Tor a numlier of jears true «pigeln ha« 
Ixa-n Mib'litutisl by nr ndmixtsi with Raellia, the rlurome.and nmts of Tennessfss 
l‘inkn*ot {liuillui n/io«.i, Fain .imnfAncrx), niid with (.’arnlun Pink (/Vi//ir 
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ovn(n, Kam. PohmomncrT), liolli pcrcnnwl herbs pro'win^i in uciods and thicker 
of the southern Uniteef States. 

HucIHa i<5 ea'^ily fiNtiiiKuMjerl from .<;ptcclia l>y lareo 
f]je eortfeal parcnrliynm ceJK hj’ «* — ' 

thick, porous and Ininehafer} .. 

zone of porous traclierc and «oof} pit.><'nt in the xylem. 



I'lu. 278 —Phlox ocala A, Ioi«*r portion of plant U'O 

rootlets, at the ends B, Parenchyma from cortex of of corlet (e) j 

(?) P, Oro'is-section of portion of rhixome (s). ^"^’/t'oro- 

contaiiis protopla-'m and starch era*ns, endodermia W. P _ starch (trams an P , 
fibers ( 0 , wood parenchyma (wl, paienclij'ma of pith c®” Trachwe ha\ane annuls'' 
topfasm (pn) D. Isolated sc/eiotic cells, from cortex 7 '. tl,e leaf, 
spiral thickeiime-i F, Lihnform ectU O, Glandi*lar , ,, 


The rhizome of Caroima I**-’ 
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GENTIANACEiE, OH GENTIAN FAMILY 

This is a family of 70 genera and about SOO species of herbs, uhicb 
are most abundant in temperate regions. The leaves are simple and 
usually opposite; the flowers arc regular, ai«l borne in terminal or axillary 
cymes; and the fmit is a cajKuJe. Strands of interxjdary phloem occur 
in several genera. The medullarj* ra^'s are verj' narrow and sometimes 
entirely wanting. The non-glanduiar hairs are unicellular. CaJeiimi 
oxalate crystals are wanting. Bitter principles are invariably present. 



I’la. 279. — Gcniiana lulca, groKinir Royal Botanic Society’e Gsnicns (Lonilon) 

(Ahet ) 

GENTIAN 

Gentian or Gentian Root (V. S- B. 1S20 to date) is the dnrd rliizomo 
and roots of C'eniicna hitea Linnc. Gentian ' ields not less than .*50 per 
cent of n atcr-.coluble extractneoml containa not mi»re than ir> per vent 
•)f moisture drnlhna uas nainrtl after Gentiu-*, king of Illyria, dis- 
co; crer of the tonic value of the plant; lulea, jcilou, refers to the color 
of the flow ers. The })Jant is o large perennial lierb intjigenous to central 
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and southern Europe and Asm Minor. Tlic drug is gathered in the 
autumn nud is cut into pieces of variable iengtli, tiie more fleshy ones 
being sliced longitudinally’, nicse are then left in piles and alloned to 
ferment, after wliich they are slowly dried. Prepared in this way the 
internal color of the root changes from white to yellowish brown and a 



. . . r ' nrobabh’ through 

considerable amount of the gentiopicrin disapp^rt., p 
enzymic action. The drug E packed in burlap Ilauihurg 

mercial supply coming from Marseilles, Bordeaux, . 
and Budapest. . r, Muiuion'.'' 

Gentian was known to Pliny and Diosconuo . 

Jn me/ti/aJnf, rtiifirxT ATwIrtlf* AjJCS. 
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Description.— Nearly cylindrical to irregular pieces, 5 to 40 mm. in diam- 
;r; externally light broivn, annulate above (rhizome portion), longitudinally 
•inkled below (root portion), and nith a few buds, stem- and root-scars; 
icture short nhen dry, tough and flexible when damp; internally yellowish 
own, with a distinct dark brown cambium zone 
Structure.— See Figure 280. 

Powder. — Moderate yellowish brown, odor strong and characteristic; taste 
rsistently and strongly bitter; fragments of parenchyma tissue w’ith occa- 

”s 

n 


vorotatory needles, soluble in water, less so in alcohol, and may be largel}’ 
istroyed by enzymes during curing and drying of the drug. Gentiamarm is 
norphou.s, with a bitter taste Gentiin {gcntianin)_ occurs in microscopic 
dlow needles, gu’es a greenish black color with solutions of ferric salts and 


Uses and Dose.— Gentian is a bitter tonic. Average do«c. 1 gm. 

Gentiana Catesbasi, Blue Geotlan or American Gentian (U. S P. 1820 to 
J82) is the rhisome and roots of Geniiana Catesbgi Elliott, now' embracing the 
iree common blue gentians in eastern United Stati^ namely G. puberula 

lichaux, (? 5oponanoLinr4((? Cah - . • 

The rhizome and roots are small 
eternally, with the distinctive odor 

' ■ >' ' » ' .1 ■n 

•an species 
’ Geniiana 

. . . , collected 

I Austria. 

Chirata (U S P. 18G3 to lOlfi; N. F. lOlG to 1930) is the dried plant of 
icerlia Chirayila, an arimnal herb indigenous to the mountains of northern 
tidia The generic name Suerlia was applied in honor of Emanuel Swert, an 
erbaiKt of the seventeenth century. The plants arc collected after the capsules 
re fully formed 


.annin in.assos. 

Chirat.a contains a bitter glucoside eliiratin, which is prccipitatcil by t.annin 
.nd yields on hydrolysis two bitter principles, nphehc acid and chirafogenin, 
he latter being insoluble in water. Ojihelic acid is a brown hjdroscopic sub- 
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plantr}no™%^ Mia‘™' “clS “.“‘her bitter 

f.'. ■■ ■,■■ .. ... •■ 


ss; s? sr 

base narrowed and netl?^?! “‘’J'T ^ ‘o 5 in length, tbe^ 

then ovate or even 1 ^ 06 ^^ acHte- flowers'in ^^^’“'*'•’5' “hanging to oval, 
rose-colored; calyx from 5 to 7^1 n " “o.H™.”?! “Pf. 

sharply angled, lobes linear-attenuate 
oTwi “n™®*,'? n'nnder; 

anthers twSed^ivboI.”" oval; stamens five, e.xserted, bright-yellow, their 
taste persiste'X bitter ‘"'"•“‘I’'®*- faint but characlerislic; 

SntalirJ i".?''® ‘•"i'’ * rier cent of ash. 

less crvstn^linc''*il'M.?n’* j' principle; a volatile oil; a resin; erytaurin, a color- 
which IS a crj-staUine tasteless principle, 

Cent«,Sr u f Also mucilage and ^ax. 

nlflnf Centaury (U. S. P. 3820 to 3882) is the overground 

mPflHnn'a a«?u/ans, a biennial herb growing in rich soil and moist 

Ka AniiA/f+ij € 2 stem United States and Canada. The drug should 

the time of flowering, but the commercial drug frequently is 
^ 1,5 * flowers and consists of the stems with their capsular fruits. 

j_o f j light green, yellowish or pinkish, glabrous, distinctly 

®3ch angle mth a thin, membranous wmg-like ridge of col* 
j ynia; fracture fibrous; pith hollow The leaves are oi’ate or oblong, cordate 
. base, acute apex, entire margin, thin, olive-green, pahnafely 

einea. i lie flowers are m c 3 Tnes, rose-pink, v\-ith 5-parted calyx and corolla, 
cne latter rotate, the segments obovate-eUiptical, about 1.5 cm long; stamens 
0 , ovary and style 1. Fruit is a 2-vaIv^, oblong or ovoid capsule, dark broim 
^ o Seeds are numerous, deeply reticulate and verj' small, 

babbatia contains a bitter pnnciple, 3.75 per cent; erythrocentaurin; a volatile 
greenish resin, mucilage; sugars; ash 2 85 per cent. It is used as a tome. 

♦ ,®“ckbean or Marsli Trefofl (U. S. P. 1820 to 1842; N. F. 191C 
to 192y IS the dried leaf of il/enyantAes infoliala, a low perennial herb, bawng 
thick, hor^ontal rhizomes and groiving in bogs in the northern United States 
and from Greenland to Alaska. 

The plant is indigenous to Europe and Asia, and the lea\-es are oflicial m 
pavafoT fAFA..,„ ., 1 , - , . ' , , jfjjy Qj. june^ at the 

] hing petioles 7 to 15 cm. 

• *, up to 8 cm m lengtn 
and 4 cm. m breadth, apex obtuse or rounded, base spatulatc, margin entim. 
occasionally somewhat undulate, and bearing hydrathodes, oliv^grccn ana 
glabrous; odor distinct, slight; taste very bitter In the petiole and 

are large intercellular air spaces with large, branching, thick-waUed, JiCTineo 

cells V.. .... . . . , ^ slrencttaine 

the It ^3 „p 3 „ air-chaneeU. TOen the leal 

collapse. 
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Menyantlies contains a bitter glucoside, menyanthin, jnelding on hydrolysis 
glucose and menyanthol, a mixture of fatt>' acids, occurring m the form of 


Menyanthes is a tonic and a febrifuge- 

ArOCYNACE^, OR OOGB.VNE FAI\nLY 

This is a large family, comprising 155 genera and over 1000 species 
of perennial herbs, shrubs and trees. The^ are verj’ widely distributed, 
occurring mostly, however, in tropical regions. The leaves are usually 
opposite, the flowers regular and 5-merous, and the fruits are either 
follicles or drupes. Non-articulatcd laticiferous tubes are present in all 
parts of the plants of this family, developed ver^’ early, being present 
even in the embryo. Tliey usually have thin walls and narrow lumina, 
and the contents may be a caoutchonc-like substance, so that on the 
fracture of the bark it may be drawn out into thin threads as in the 
Celastracem. The latex may also contain st.irch grains and distinct 
nuclei. Secretory cells are also present in the harks of some of the 
genera, as Aspidosperma. Strands of intraicj-lary phloem occur in the 
pith Calcium oxalate is secrctcti in the form of solitary crystals, 
styloids or rosettes. The non-glandtilar hairs are cither unicellular or 
uniseriate. Glandular hairs are wanting, e.xcept in the leaves of the 
oleander, in which the hairs consist of several rows of elongated cells, 
w’hich are covered with a palisade-likc secretory epidermis. In the 
oleander the stomata are situated in deep pits, which arc covered with 
long hairs. 

APOCYNDM 

Apocynum, Black Indian Hemp, Dog's Bane or Canada-hemp (U. S. P. 
1820 to 1910, N. F 1910 to date) consists of the dried rhirome and roots 
of Apocymim cannahium IJnne (t) S. P. 1831 to 1910; X. F. 1910 to 
(late) or of Aj)oeynitvi androaxmifoliuvi Linne (U. S. P. 1820 to 1882, 
X. F. 1942 to date) Apocynum possesses a potency such that 0.1 gm. 
of It is equivalent to not less than 2 U S P. XIII Digitalis Units. 

Apocynum is from the Greek me.aning dog’s bane; cannahinvi is the 
Greek name for hemp. The pLints arc perennial herbs growing in fields 
and thickets in the Unitetl .States and southern Canada Tiie fibrous 
bark was long used by tlie Indians for domestic purposes. Since the 
days of the earliest settlers, who Ic.irned its properties from the Indians, 
tlicroot of Apocynum has licen used .as a diuretic and arenietly in dropsy. 

DEScniPTioN — Cj’lmdrical, somcwlwt branched, usually broken into pieces, 

3 to lo nim. in diameter, cstcrnally light brown, Jonfntijdinally wrinUed .snd 
trans\er?ely fissured, with a few rootlets or rootlet wars, fracture short; inter- 
nalb’, bark light brown, up to 3 mm. in thickne*'', easily .■separable from the 
lomon-ycnoAv, porous, slightly radwte wood. 

Stem framnciits are di>tinguish«l by Iming a comjMirativcb' thin, finely 
fibrous b.srk and a hollow center. 

STnucrLTiB.— See Figure 2S1. 





Vo.y„,„^,.,, /M.m,- 




^AT), laticiferous tuho (Z^) root of Apocynum camiabtnum sIiQwing cofl^ 

wood fibers (SF), traebp® (Tt „ Move (i^, bcnc’Mi winch 13 the cambium *onc, 

root of ApoevNum amlroaa-LLT '”«'wlbrj* roj-s» B, Transverse section 0/ the 

rortex "* •‘oohihr m addition groups of stone cells (SO m th^ 

CoNSTiTuiMTs.-Cymami ' • - * . 

wnic acid, or of an Komeridi 
inglj soJubJe w nater but fre 

b bitter and represents the cardiac actiiitj' of the drug. Apocynm 
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.2 per cent) occurs in slender colorless prisms with a slight odor of vanillin 
d apparently is identical with acetova^lm, it is almost inactive pharma- 


UsE,s AND Dose — Apocynum belongs to the digitalis series of drugs It is 
diuretic, an expectorant, a cardiac stimulant, a diaphoretic and an emetic, 
/eragc dose, 0 2 gm. 

Pharmacologically, A androsxmifohum root is not equivalent to A. cannnb- 
um root; the latter gives a much sponger cardiac stimulation, while the former 
•s been used as a diuretic and cathartic 

The tolerance of the patient to the possible toxic or cumulative action of the 
ug should he carefully observed and the dosage regulated accordingly. 



I IG 2b2 — Stropliantliii^ ecc<] with anns attached (Hioto by Aclarn^oii ) 


STROPHANTHUS 

Strophanthus (U. S. 1*. 1S04 to 1D30; X. F. 1930 to tlato) is the dried, 
ipe sertl of Riro2>Jianthuf Komhe Oliver, or of Stroplumthiis hiximlus 



m 


Arocn’AcnA;, or dogbakb family 

DcCnixIoIlc, fJeprivcd of the nirai, anil possesses a patency, per mm, 
cf(ui\fiiont fo iifit tlinii «w tng. of U,S. P. llcferencc Ouabain, when 
5issayo(i by the prescrihwl method as given in the monograph on Stro- 
plmntlnjs 'J’inrture ;n tlie A^ationaJ Fornn/hrv. 


■Wr ' 

. • , . . , '.i • • • . • V 

v-'^i .•,••••• ■ s .. . ,;v 




. * nuto6^®"*' 

Fio 2S3.— Transverse section of strophantliui seed- SC, center of 

unicellular liairs (f/) usually bent, and ariainc m S kowbt wc ^ R. 

irfnea nf tliA pnidi»f-nia| cell find in «S A>«nidiis s<v*d from near *** ^ ».^-i notlun: 


short straight caulicle and small radicle do not appear m the ilra^'“£ 

{( r twist,” 

Strophantlm is from the Greek meaning a turn c , . means 
floa-cr,” and refers to the tn-isted lobes of tte the native 

hairjs refcrriiig to the h&hy character of the plant; ^t<7 
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friean name for the seed. Tlie 30 species of Sirophanthus native to 
fnca are perennial woodj’ climbers which frequently liang from the 
•ees in festoons. The fruits are gathered when ripe, the mesocarp 
;ripped off and the seeds dried in the endocarp. The awns of the seeds 
' • packing and shipping The seeds of 

•e largely collected in East Africa near 
Brown Strophanthus seeds (S. his- 
idus) come largely from Senegambia and Guinea in western Africa, 
trophanthus seeds have long been used by the native Africans in the 
reparation of arrow’ poisons. These were first observed by Hendelot 
1 western Africa and by Livingstone in East Africa. Early specimens 
ent to Europe established the powerful cardiac properties of the seeds, 
trophanthin was isolated in 1865, soon after which the drug was 
dopted by the medical profession. 


. i. 1 .p* > I . ' . ■ • .• .1 M- 

. • '• 

■ • . « ...... • .1 ■ ■ 

ind cymarm 

Standards and Tests —The endosperm tissue either in the cut seed or in 
lowder form, usually assumes a dark green color when brought into contact 
mth sulfuric acid. 

Prismatic crystals of calcium oxalate should be absent in the seed roat (dis- 
tinction from Strophanthus courmonln). 

Uses and Dose —Strophanthus belongs to the digitalis series of drugs and 
has an action very similar to digitalis It is a heart tonic and a diuretic. Average 
dose, 0 06 gm 

Adulterants and Allied Products —The seed of other species of Slro- 
pkanthus, gr *’ _ 

mercc For 

The seed • i 

Congo Free 
,S kombe. 

TLn CAA.! r^f ntrirnr,r, n tmn rrrmxinir in .. oefA-A (rAA.AAl ...a 


Strophanthin (U. S. P 190.5 to 1917, X. F. 1917 to date) is a glycoside 
or a mi.Ttiire of glycosides ohtuincti from Strophnnfhis Kombe Oliver. 
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AVOCYXACEJi:, OR DOGBAKE b\{MILY 

Stroj)Iiantiiin, wlion assayed as directed in the National Formularv 
inonograidi, sliall possess a [xitcncy ikt mg. equivalent to 0.5 mg. U. S. P. 
Ouabain Hefcrcnce Staiaiard. Strophanthiis seeds are defatted with 
petroleum benzin, after which they are extracted with dilute alcohol, 
impurities arc removed from the alcoholic solution, after which it is 
concentrated, in vnevo and the strophantliin precipitated. It occurs as a 
white or yeliowisb wliite jwwdcr. Consult the National Formulary 
for its constants and properties. 



Uses and Dose.— S trophanthin i.s n cardiac tonic anti a diuretic- Aic E 
dose 0.5 mg. It is extremely poisonous. 

Ouabain or G-Strophanthin (0. S. P- 19-12 to 
Standard U. S. P. 1910 to date) is a glycoside (CssH^Ou-o 2 j 
from the seed of Straphanthus grains ct Hook-/ . of 

potency of ouabain, assayed biologically, corresponds to ^ 

91 per cent of an equal weight of 17. S. P. Ouabain Reierenc 

XX J to Vt^ht vellow or orange 

taste With 0 Op<^r 

;3d.sh, becoming 

violet. Ouabain is prepared by much the same process *Ij*{r^g3o«'der. It 
Ouabain occurs as white, odorless crystals or as ® , P>gj. Consbints 

extremely poisonous. It is fairly soluble in water and male 

and Tests of Identity see the U S Pharraacopona. 
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luabain has been used for years as a reference standard in the as'ay of cardiac- 
nulant drugs, largely because it is a-pure definite chemical, but also because 
»lly, it is used intravenously 

. ((U.s p. iS94to isos, ioig 

1926) IS the dried bark of Aspidosperma quebracho bianco, a large tree indige- 
is to the ^^cste^n pro\nnces of the Argentine Republic, Chile, Bolivia and 
uthern Brazil. 

\.spido«perma occurs in irregular chips or in longitudinal pieces; bark from 


'htly aromatic. 

rhe periderm consists of strands of reddish yellow cork, separated by large 
)ups of stone cells, isolated bast fibers and parcnch5-nia; inner bark has 
rch-bearing meduUarj’ rays from 1 to 5 cells in width separating narrow 
dges composed of parenchj’ma, large groups of stone cells and an occasional 
st fiber, the latter very thick-w ailed, strongly lignificd and surrounded with 
,'stal fibers. 


n 

n 


' ' ■ ‘ ' cent, the most impor- 

r lidospermine is colored 

c changing to cherry-red 

loric acid The other 

% . ... quebrachamme, hypo- 

lebrachlnc. 

The drug contains 3 5 per cent of tannic acid; a cholestcnndike body, que- 
achol, a sugar, quebrachit; and total ash, of a white or greenish white color, 
lOUt 6 4 per cent, with about 0 4 per cent of acid-insoluble ash 
Aspidosperma is a heart and respirator)* stimulant It is also a diuretic and 
, antipjTCtic 


ASCLEI’IADACE/E, OR MILia\T:ED FAMILY 

This is a large family of perennial herbs, comprising about 1700 
lecies. They are most nbuiidant m North America. The leaves arc 
ppositc or whorlcd; the flowers usually have a o-iiartcil corona between 
1C corolla anti stamens, which is ndnafe to one or tlic other, the fruits 
:e follicles. The anatomical characters rescnihle very closely tliosc of 
1C A-pocynacex. In the pcricycle ocair either solitary nr small groups 
r bast fibers. The latter arc not found in the st'contlarj* cortex. Until 
1C glandular and non-glan<lular liairsnrc cither imicclliilar or uniscriate. 


r ■ ' 
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ASCLEPIADACE^E, OR MILKWEED FAUILY 


has Jong been used as a remedy by the natives of western South America It 
was introduced into European and North American medicine about 1871. The 
drug seems to have -won greater favor in Europe where it is official in several 
Pharmacopa?ias. 




ASCLEPIAS 


r.ia 

In single quills or transversely curved pieces, bark from 1 to 6 mm. in thick- 


white or bght brown, longitudinally striate; fracture short and granular or 
short fibrous. 


chiefly in rosettes, occasionally in single pnsms, mostly 10 to 35 microns in 
’ ’ * ’ ■ ’ “-to 4-compound, 

licrons in width; 
■ ameter and filled 

'droscopic, bitter 

, , . . , . . - plctely soluble in 


Condurango is a stomachic bitter, an astringent and an alterative. It is 
especially useful (or diseases of the gastric mucosa. Average dose, 4 gm 
Asclepias, Asclepias Tuberoaa, Pleunsy Root ot Butterfly Weed (U. S P. 
1820 to 1905; N. F. 1916 to 1936) . 

Asclepias Zneamata, rieah'Colored Asclepias or Swamp Milkweed fU. S P. 
1820 to 1803, 1873 to 1882) • 

Aaclepiaa Seriaca or Common Milkweed (U. S P 1S20 to I8C3, 1873 to 1882) 
ate the dried roots, respectively, of Asclepi®* tuberosa Linnb, A. vncarnolo 
Linn6, and of A syriaca Lmn4. 


drying The rhizomes are horizontal or upriglit and up to 25 mm. thick; the 
roots are usually long and those from A tuberosa are up to 5 cm in thickness. 
Externally from gray brown to orange brown, furrowed, with stem remnants 
and stem scars on the rhizomes, and rootlet scars on the roots Fracture short, 
tough, bark thin, w’ood yellow, medullary raj's white ancl finely radiate; pitli 
wanting, except in the rhizome, where it is whitish, with numerous yellow stone 
cells. 

The powder is light brown, the odor slight and the ta'te sbirclij’, bitter and 
acrid, calcium oxalate rosettes occur from 15 to 50 microns m diameter, starch 
grains arc 3 to 15 microns in diameter, single and 2- to manv-compound, the 
individual grams spheroidal, plano-convex or irregularly polyhedral, hax'ing a 
targe contra! circular marking or transverse fissure large groups of orangc- 


coloretl green with snlfiinc acid and pink with mine acid, changing to purple. 
Asclepias al'-o contains a \ol.atile oil, scx'cral revms, tannic ncul; st.arcli, pectin; 
gum; a fixeil oil, and calcium oxahate. 

A'-clcjiias is a diaphoretic and expectorant In large do'cs it is an emetic and 
a purgative. 

33 
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CONVOLVULACEiE, OR MORNING GLORY FAMILY 


COm^OLVULACE^, OR ilORNlNG GLORY FAMILY 

This is a family of about 1100 species, very abundant in the tropics. 
They are either herbs or shrubs, some being more or Jess trailing and 
frequently climbing. The leaves arc alternate, the flowers have gamo- 
petalous corollas and the fruits are capsules. Secretory cells, having 
suberized walls, occur eitlier as isolated cells or arranged in long ^’ertical 
rows, and contain a colorless or yellowish brown milky substance, which 
is soluble in alcohol. Latex vessels arc rarely found. 

The fibrovascular bundles with few exceptions arc of the bicollateral 
tj'pe. Calcium oxalate is secreted in the form of small needles, small 
rods, solitary crystals and rosettes, the rosettes sometimes occurring in 
the idioblasts of the leaves. TIic non-glandular hairs usually consist of 
2 cells, the stalk cell having a suberized wall. The glandular hairs usually 
have a unicellular stalk and a multicellular head. In the leaves, the 
neighbor cells are placed parallel to the pores of the stomata. A very 
complicated anomalous structure is seen in the fleshy roots of jalap and 
scaramony. 

JALAP 

Jalap or Jalap Root (U. S. P. 1820 to 1936; N. F. 1936 to date) is the 
dried tuberous root of Exogoniwn purga (Wendoroth) Bcntham. Jalap 
yields not less than 9 per cent of resin which meets the tests of Jalap 
Resin, page 515, and not more than 0.5 per cent of acid-insoluble ash. 
Exogonium is from the Greek meaning “outside” and “offspring, m 
allusion to the exserted stamens and pistils; Jalapa is the name of the 
city in Mexico whence the drug was first obtained. The plant is a 
perennial twining herb indigenous to the Mexican Andes and cultivated 
in Mexico, India, and to some extent in the West Indie.s. The plant 
possesses thin, horizontal underground runners, from the nodes o 
which the tuberous roots arise. These are usually dug m the a , 
placed in nets and dried over open fires. This latter process accoun s 
for their erapjTeiimatic odor. Our supply comes entirely from cr* 
Cruz. . , 

The early Spanish e.xplorers who learned the cathartic proper 
of jalap from the natives introduced it into Europe about lo o. 
exact botanical source of jalap, however, remained uncertain un i - > 
and it is somewhat questionable whether the roots first mtroc iicc 
Europe by the Spaniards were those of jalap. 

Description.— Fusiform, irr^Iarly ovoid or pyriform, 

I.,...,*!- i*~tn . _ 

nally 

odor 

'’-'lie 

distinctive and smol 

gra\nty of less than ■ ■ . ■ ii- 

Structitre and P • . •■ 

^*^ONSTiTt7ENTs — Resin 8 to 12 per cent; volatile oil; a 

total asb, 4.33 per cent, acid-insoluble ash, 0 25 per cent. i 
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number of glucnsides" ipurganol, a phytosterol glucoside, in colorless needles, 
and also found in certain Ipomaa species; jalapio, a mixture of acidic gluco- 
sides, also found in scammony root; also 
fr-methyl esculetin, palmitic and stearic 
acids, etc. 

Uses and Dose.— Jalap is a hydragoguc 
cathartic and a purgative. A^'erage dose, 

1 {tm. 

Jalap Resin (U. S. P. 1860 to 193G; 

\. F 1930 to date) is prepared hy ex- 
tracting jiou dered ialaj) witli an alcohol 
(9)-\\ater (1) mixture. The percolate 
is concentrated to one-fourth the 
w eight of drug used and is then slowly 
poured into water with constant stir- 
ring. The precipitated resin is washed 
witli hot V ater, collected and dried. 

Jalap Rc.'sin occurs in yellowish brown 
masses or powder It should lie free from 
other resins. Consult the National Form- 
ulary for properties and tests. Jalap Resin 
IS a hjdragoguc cathartic. Average dose, 

12j mg 

Compound Jalap Powder (F S, P. 

1821') to 1930, N F. 1930 to date) con- 
sists of powdered jalap (3.5) and initas- 
siuni bitartrate (0.5) 


crystal fragments) ; numerous starch grains 
of jalap, usually <=ingle, and from 3 to 35 
microns m diameter, occasional fragments 
of latex celF having j'cllowish brown con- 
tents, or of trachc.T with borticretl pores, 
and rosette aggregates of c.ilciuin oxalate 
10 to S-l microns m diameter 
Aliied Dmrcis.— Braiilian Jalap— Dur- 
ing World War I several jalap substitutes calei. 
were ofTcred One of these, known in twt' 



•Trttnsvep^s spcVion oi 
Jata|» I‘h, rork relP, rcsin^ecro- 
torj" cells, O, ro'-clto necrcBnlos of 
oxslatc. A’l, f‘ic\p ri'IU. O, 

j C'. primarj rambium. C*. 

Brazil ns Batata do Furga and Ikitata secondary cambium (After MejorJ 
Furginte, is the root of PiploMcgra piwnis 

It occurs m transv cr«e circular or oval sections, from .3 to 8 cm. m diameter and 
03to08rm in thickness. Thecutsurfacc is marked with several concentric 
rings h-sviiig a pale gr.syisli brown color and numerous dots of a translucent 
pale rcsiii It contains about 20 |K.*r cent of rc<un. 

Resina drastiea comes from Mexico and m a general w.ay resembles Mexican 
seaminonv The pieces represent Imth transverse and longitudinal sections of 
a root somewhat resembling Bririlian jalap Init arc of a darker color The 
cut surface is short-fibrous, due to the projections of the fibmvascular bundles 
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The amount of resin is 19.2 per cent. It is of a deep Iemon-yelIo\v color and 
gi\'es mth ferrous suJfatc a dark green color resemhJinff true scaramony resin 

Turpeth Root or Indian Jalap, is the root of Opcrctilino lurpeihum, a plant 
Rroning in the East Indies. It contains a resin consisting chiefly of turpethin 
and turpethein, a glucosidal, ether-soluble, resinoid substance. 

Ipomcca simulant, indigenous to tJie eastern slope of the j\faTican Andes, 
yields the Tampico Jalap, which is more or less uniform in thickness, somewhat 
tortuous and without any lenticels; it contains about 10 per cent of resin, 
which is completely soluble in ether and resembles scammonin. 

Convolvulus Pandurata, Wild Potato or Wild Jalap (U. S. P. 1S20 to 1S63) 
is the tuberous root of Ipomaa pandurata, a plant growing in the eastern and 
southern United States. It has a thick root up to 30 cm. long, contracted to a 
thin rhizome branch. 

The root yields about l.o per cent of resin, which consists of two glucosides. 
and is powerfully cathartic. It has been replaced by other drags. 



Fig 2S7.-rowJered Jalap light brown; crj'staU oJ 1'“ muTsomewhsi 

10 to 35 mn't-ons in diameter, starch grams (a) elhp'^idal an ' » ^ 

excentral lamella, from 3 to 35 nucrons, I- to 3 -caai{Muna an short, 

less snoUen (pr), resin secretory cells (m) yellowish , » n^res Tubers 

with simple or bordered pore*<. sclerenchiinatous fibers few, wi calcium oxalstc 

deficient in resin are lighter in color and contain more starch an 


(After Vogl.) 


The aerial stems of the. common Morning is soluble in 

a volatile oil and 4.8 per cent of a soft resin of wbicli 15 pc ^ 

The roots and stems of Ipomora fistulosa of Poutli America, 
of jalapin (orizabin), hexose, wax and tannin. 

IPOIVIBA 

_ /t; c p iQ’fi to 

Ipomea, Orizaba Jalap or Mexican Scammony fu. "; . • IxxJcnois. 

X. F. 1930 to date) is the dried root of Ipomaa o jj,p tc^ts of 

Ipomea yields not less than 15 per cent of 'V not more than 3 
Ipomea Resin, page 272 National Foniiuiafy* meaning “worm- 

cent of acid-insoluble ash. Ipomaa is from the rr ^fjerOriz^^b.-t. 

like,” in allusion to the twining stems; orizahcnsia is 
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a city of Mexico, near where much of the drug is gathered. The plant is 
a perennial vine, the underground portion consisting of a fusiform root 
about 60 cm. long. The roots are collected, sliced, and dried in the sun. 

Ipomea resin is more soluble in ether than that of jalap and more 
closely resembles that from Levant scammony, of which it vas a com- 
mon adulterant On account of the ever-increasing scarcity of the 
latter, Mexican scammony finally replaced it in the United States. 

Descriptiov. — Flat, transverse segments, varying from 2 to 12 cm in diam- 
eter and from 1 to 5 5 cm in thickness; externally light to dark brown, very 
deeply ivTinkled; fracture tough, fibrous, mner surface light brown, cut surface 
showing concentric rings 'with protruding, lighter-colored fibrovascular bundles 

Structure. — A thin cork of browni^, thm-walled, narrow, tabular cells, 
a broad cortical layer of thick-walled, tangentially elongated, starchy paren- 
■ ' ’ ’ ' ” - , 1 /•. cular bundles and broad 

and latex cells; the suc- 
one; phloem narrow, in 
. , lem wedges; resin-latev 

cells numerous throughout the parenchyma of cortex and wood cylinder, and 

PO^VDER — 

what aromati > 

microns in di 


glycoside soluble in alcohol), and ipurganol (a phytosterol glycoside soluble in 
petroleum benzin), all of which are found, but m much different proportions 
in jalap resin 

Uses and Dose.— Mexican scammony root is a hydragogue cathartic. Average 
dose, 1 gm. 

Ipomea Resin (U. S. P. 1926 to 193G; N. F. 193C to date) is prepared 
by extracting powdered ipomea witli an alcohol (9) water (1) mixture 
The percolate is concentrated to tlie consistency of a syrup and then 
poured with constant stirring into twice its \x)lume of hot water. The 
precipitated resin is washed and dried. Ipomea Resin should be free 
from otlier resins and from aloin Consult the National Formulary for 
properties and tests. Ipomea Resin is a hydragogue cathartic. Average 
dose, 0.2 gm. 

SCAMMONY 

Scammony or Scammoaium (U. S. P 1820 to 1916). 


Scammony or Ix;\ant Scammony h the gum-resin obtained by inciting the 
living root, whicli may attain a tliictnesss of 5 cm. and a length of a meter. 
Tlie earth is partly removetl, the root ctowti cut off and incisions made in the 
root; the milky exudation is collected m shells and allowed to diy, forming 
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circular cakes perhaps 10 cm. in diameter and about 1 cm. in tliicknc"'. 1 
color is brownish-black, often dusty pray e.xternall 3 '; brittle, jwrowi, lu-f* 
when freshly broken and translucent in thin frapinents; odor peculiar, chf 
like; taste slightly acrid. At least 70 per cent of scarninony is soluble in fit 
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and dried. In Great Britain and Europe, scammony resin was generally pre- 
pared from the dried Scammony Root. Tlic ground root was extracted by 


u. o r. i..\. inonograpujj lor scaiiiiiiony luut uiiu bcammuiiy jesiii 

prepared from the root were continued for one decade, until 1926, then deleted. 
The yield of scammony resin from the dried root w’as from 4 to 18 per cent, 


It does not form an emulsion when triturated with water {distinction from 
scammony gum-resin) It is free from gmiac and rosin 

Scammony rosin consists largely of scammonin, which is probably identical 
with the ether-soluble re.«in from jalap and from ipomea. 

Scammonj’ Root, Scammony and Scammony Resin are each a hydragogue 
cathartic. Average dose of the root, 1 gm ; of scammony, 0.4 gm.; of scammony 
resin, 0.2 gm. 

MoBtpelber Scammony is the natural eicudation of Marsdenia erecta (Fam. 
Asclepiadacese), a plant indigenous to southern Europe. It contains 50 to 00 per 
cent of starch, 10 to 21 per cent of resm and yields 11 to 18 per cent of ash. 

inT>IlOI'I[\'LLACE/E. OR WATEREKAF FAMILY 

This is a family of about 17 genera and 170 specici of herbs and 
sJjrubs, mostly indigenous to western North America. Tlie leaves are 
opposite, the flowers are regular and 5-merous, and the fruits are capsu- 
lar. From the supposition tliat in the springtime the leaves of the 
plants were filled with water, the family received its name. There is 
no special anatomical structure on winch it would seem that this might 
be based. The leaves differ very little in structure from those of other 
plants. They arc bifacial and the stomata usually occur only on the 
lower surface, being .surrounded by an indefinite number of ordinary 
epidermal cells. TJie non-glandular hairs are usually unicellular, rarely 
unibcriatc, occasionally enenisted with calcium carbonate, or may con- 
tain a cystolitli-like body. Glandular hairs are widely distributed and 
arc of a number of distinct tjTies. 

ERIODICTYON 

Eriodictyon or Yerba Santa (U. S. P. ISOl to 1905, 1910 to 1947; 
N. F. 1017 to date) is the driwl leaf of Eriodictyon cahfornicim (Hooker 
et Aniott) Torrey. ErioJtclyon is from the Greek, meaning woolly, in 
allusion to the hairy leaves. The plant is an evergreen shrub indigenous 
to tlie mountains of California and nortliern Mexico. The drug is 
gatliennl in Lake County, and has long l>een employed hy the Indians 
of California. It was introduecil into inwlicine in 1875 through the 
efforts of Dr. llimdy. 
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mRAOlHACBS, OR BORAGE FAMILY 


Description.— U suallj; m frai^enis; the unbroken leaf lanceolate, 5 to 15 
cm. in length, 1 to 3 cm. in breadth; ape-t acute; base slightly tapering into tbe 
petiole; margin unevenly serrate or crenatc-dentate; upper surface weak brorni 
to moderate olive broivn, glabrous, resinous; under surface yellowish bro« 7 i b 
weak greenish j’clJoiv; reticulate, minutely tomentose between the reticulations, 
midrib light yellow, prominent; petiole 5 to 10 mm. in length; tevture coriacecw, 
brittle. 

Structure.— C ells of upper epidermis «>mcsvhat papillose, the cuticle deeply 
striated; deep-seated, resinous glandular liairs which resemble those of the 
hahiake, palisade cells verj’ /lamnv, from 2 to 6 rows deep, containing niunemus 
chloroplastids; cells of loose mesopliyll very few; fibrovascular tissues not 
strongly' dei'cloped e.xccpt in the midrib and more prominent veins, lower 
epidermal cells having undulate, polygonal walls; in addition to the glandular 
hairs there occur numerous f*cclfed, much contorted, thick-waJJed, non-glandulsr 
hairs. 

Stems usually show a subcpitlcrmal cork, the cells having wide lumiaa and 
thin wails; primary cortex of 10 to 20 rows of more or less rounded parenenyms 
cells; pervcycle consisting of a nearly closed ring of bast fibers, phloe^ in a 
narrow rone outside the xjdem wedges; the fatter consisting of trachea*, hanng 
narroAV lumina and marked by spiral thickenings and simple ^res, and ass^ 
ciated with lignified wood fibers hanng bordered pores; medullary rays 1 ecu 
in width; pith very large. , , . 

Powder.— V eliow; odor aromatic; taste balsamic and bitter. Incoming suw- 
ish and slightly acrid; non-glandular hairs numerous, unicellular, 
torted and up to 250 microns in length; glandular hairs hann? a one^e 
stalk and a C- to 0-cellcd glandular bead up to 120 microns m dtameier, i 8- 
menfg of stems with trachoje and lignified nood fibers; parenchyma cells 

pith w,th thick, Mca6id;t(jrm!c 

Constituents . noig 

acid; butyric a'- 
per cent, in g 
0009 per cent, 

(homoonodicty 

oil, and gum . 

Standards.— E riodictyon contains not more than^b pw ewi*. 
and not more ‘ ' .... jt k used abfi 

r&Es A.ND Z • ■ Avera^ tiosc, 

to disguise the 
I gm. 

BORAGiNACIbE. OR BORAGE FAWILV .. 

Tin's is a family of about 1550 species which are Asia- 

in the Alediterranean region and extend into centra^ u P leaves 
Tile plants are mostly herbaceous, rough and hairj • /j^y^j.ventral)- 
generally alternate and the inflorescence is cmt-si e Jv , i)g,Ys. 
The family is characterized by both glandular and hairs)- 

Of special importance are the unicellular cystolitn-na niicrocrystals. 
Calcium oxalate occurs in the form of prisms, rosettes 

P IS3J to fS42) i=i the 
^ to southpftstern 


Anchus® Tinctorise Radix 
dried root of Alknnna tincl 
Europe and Asiatic Turkey 
The root is fusiform, simple, 3 
externaify deep reddish purple, the cro 

furron'ed, the outer layers readily sepaniimg *‘‘*un‘ii‘»«:es of the leaves wd 
being frequently sei’eraWieaded and consisting o* 


ed, deeply 
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' ” , wood yellowish brown; 


chunn) 6 to 6 per cent, 

^ , liable m alcohol, chloro- 

form, ether and oils The solutions in alkalis are of a deep blue color, changing 
to red on the addition of acids. Gawalowski separated alkannin into two acids- 

(а) alkanic acid, soluble in ether and alcohol and turning blue with alkalis, 

(б) anchuric acid, soluble in benzene and turning green with alkalis. Alkanet 

. . 1 1 ’I i. 1 |I e . *« . . . i- .r , , , J 

‘ 'I- ■ ! ••• . I J. 


I 

color It ■ 
alkanet ii 
alkanet. 

R ,r...; I 


' equal to 
‘ for true 


1.1 J*. !•«•■ rii • . ‘ 1 • 

I ^ I • . • s . • ]|i, la'. 1, Te.ift !• 

IS the hairy leaves or herb of Cynoglossum offianale. It contains an alkaloid 
po.ssessing a paralyzing effect on the central motor system It has been used 
as a sedative and demulcent 


VERBENACE/E, OR VERVAIN FAMILY 

This is a family of about 7G0 species of shrubs or trees, distributed 
in the tropics and sparingly represented in the cooler regions Tlie 
leaves are opposite or verticillate; the flowers are irregular, having a 
bilabiate or irregular corolla ami didynamous stamens; the fruits are 
either drupe-like or somewhat capsular, consisting of 2 to 4 nutlets. 
The stems are not infrequently quadrangular in section. The tracheae 
and wood fibers usually have simple pores The stomata are surrounded 
by a number of ordinary epidermal cells, occasionally they possess 2 
subsidiary cells which are distributed transversely to the pore. Calcium 
oxalate ocairs in the form of small acicular or prismatic crystals. The 
glandular hairs have a unicellular or unheriate stalk, the head being 
composed of 6 to 8 cells. A number of tx-pes of non-glandular hairs occur 
in the various genera of this family. An anomalous structure is de- 
veloped in some of the lianes 


Verbena or American Blue Vervain (N F 1916 to 1D2G) is the dried ox’er- 

ry( Vt>7-h,-r,„ o naF«T....ol l.orl. |n IHOlSt mesdoWS 

it IS gathered at the 
'ully dried and pre- 
onc meter or more 
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Lippia Mexicana, Orosul, Kegaliz de Cabat is the dried loaf of Lippiadu]a\ 
a trailing ^liriib, \\ idcly distrilaited in tropical America. The leaves are gatherf^ 
at the time of the flowering of the plant and carefullj’ dried. 

The leaves when entire are ovate-lai * ^ . i- ’ • 

margin coar&cly serrate; olivc-Rrecn to p 
and veins prominent; petioles from 5 to 
sweetisJ], tcrebmtJiin.atcandsIiphtlypunpent. 

The powder has numerous, lonp-iwintcd, unicellular, thick-walled hairs up 
to 300 microns in lensth, each containinp a cystolith at the base; glandular 

hains with short stalk.s and a f>- to 8-celIoc’ * ■ • • < "■' 

diameter and with nearly cotorle^s conte- 
stomata elliptical, under 35 microns in 
transverse to the pore. 

The drug contains a volatile oil containing a camphor, lippiol; tannic am 
colored greenish with ferric salLs; and a yellow' coloring principle resemblin? 
quercetin. The dmg is a demulcent and an cxiicctorant. 

Lippia Scaberrima, an aromatic drug of South Africa, is reputed to 
remarkable hcmo»tatic properties. Tlie dnig contains about 025 per cent 
. .M •> ..A crystalline substance^ 


up to 3 
irregular 


r%orfa ihp bafl d 
both 

The 

bci 

quilb 
.neo*, 


{ rnin. in thickness; outer 5urface brownish **in\ani: 

;r longitudinal ridges, some of which arc of ® t The root is m 

'■ '"-sSace light yellow«b^ 

dly exfoliated; numerous 2 

laily ven- fibrous and toug 


'•sSacelightyellow^bbroJ 
dly exfoliated; numerous rooi 

scars or root remains along one .surface; internally veT>‘ 

Taste slight; odor slight. . . , tradiei 

Powdered tonna is dark hrown. and contains spiral or sc 
with Iignified sss^ 

ous fragments .toplf 

ciated with rectangular medullarj* ray cells wiin aecnriated witJ> 

. fbe 

ban 

bok 

structure ' ' ’ 

which are 

or in roset , . ...... mPfUobeananodjae 

The total ash yield is about 7 per cent 1 onga is cu 


LABIAT.E, OR MINT FAMILY 
This is a large family of herbs 

about 3000 species and w’idely distnbiitwh l ctatcs. They 

genera of the Lahiatx represented in the hilahiate fio^e^ 

characterized by having square steins, oppC6‘ ® „„tlets. The Lab’a 
and small, indehiscent fruits consisting o . f jj short, 
plants bear characteristic glandular haire . jj,ature haifs 

lular stalk and a glandular head of 6 to 8 w accumulation 

upper cuticle is raised like a bladder, due to , q{ the 

volatile oil. Tliey are usually found on the unae 
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depressions in the epidermis and to some extent on the petioles, stems 
and caij'x, but not on the other parts of the flower or the fruit Non- 
glandular hairs occur in a number of specific forms In the stomata 
the subsidiary cells he transver:,e to the pore. Calcium o.xalate is secreted 
in the forms of small needles or short rods, rarelj’ as rosettes. The 
tracheae and wood fibers have simple pores. There is a strong develop- 
ment of subepidermal collcnchyma, especially in the angles of the stems 
and branches A seconrlarj’ development of the fibrovascular bundles 
occurs in the older stems of Thymus. 

VOLATILE OILS 

Volatile oils are odoriferous principles fouml in \’ariou.s parts of certain 
plants ; they evaporate v hen exposes! in the air at ordinary temperatures 
They may be formed directly by the protoplasm, or through decomposi- 
tion of a layer of the cell wall (the resmogenous layer), or by the hydrol- 
ysis of glucosides Volatile oils usuall3' occur in special secretory 
containers; these may be modified ordinarj' cells, more elaborate tubes, 
intercellular spaces, glandular hairs, or other comple.x structures 
Volatile oils, as obnoxious agents to animals, may prevent destruction 
of the plant, or, as attractive agents to insects, may aid in cross fertiliza- 
tion of the flower 

In the Conifers, volatile oils may occur In all of the tissue.s. In the 
rose they ocair in appreciul)le quantities only in the petals; in cinnamon 
only in the hark and the leaves, in the Umbels in the pericarp of the 
fruit; in the Mint in glandular hairs on the leaves and stems, in the 
orange, one kind of oil in the petals of the /loners, and another kind in 
the rind of the fruit. 

Volatile oils do not leave a permanent oil^’ mark on paper; they 
possess characteristic odors; the^' are characterized l)j’ high refractive 
indices, most of them are opticalli’ actiic and the specific rotation is 
* * ’ ' ' ' ils are iinmN- 

. . of the plant 

parts containing the oil, the oilj’ laj-cr si*parating from the nater in the 
condensed distillate Glucosidic volatile oils (bitter almond oil, mustard 
oil) are obtained bj' enzymic action and subsequent distillation. A few 
volatile oils (lemon, iiergamot, etc.) cannot lieilistilled \%ithout decompo- 
sition and these are obtained by expression or other mechanical means. 

Volatile oils are usuallj' \eiy complex in composition and usualli* arc 
deteriorated In’ exposure to heat, light and air. The^’ should he kept in 
tighth’ stoppered, nell-filled, amber bottles in a cool, dark place. 

Chemistry of the Volatile Oils.— Inoiilj’a very few ca-'cs, such as oil of 
imistanl and oil of wintergreen, do volatile oils consist of a single chem- 
ical compound in a state of comparative purity. In most cases tiiej’ arc 
mixtures containing comi>oninls of diverse types These compounils 
may he scjiaratcil in various ways, i c.: (o) low tcinjieraturc-s (thus 
crystallizing out comimimds); (5) fractional ilistillation; (c) fractional 
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cr>'stallization from poor solvents; {d) compounds witli free acidic 
groups may be removed with sodium carbonate; {e) basic compounds 
may be removed with hydrochloric acid; (J) phenols with sodium Indrox* 
idc; (<?) aldehydes with sodium bisulfite, etc. 

Classification of the volatile oils may be according to their principal 
chemical constituents. Because of the variable and diverse h\pc5 of 
compounds often found in volatile oils, tiie assignment of an oil to a 
definite place in such a classification may he difficult. 

The clnsislficat'ion here given is based upon eight major groups, viz : 

I. Hydrocarbons.— Most volatile oils consist larRcly of terpenes nltich are 
isomeric hydrocarbons Jia\ing the molecular formula CjoHis. Closely related 
are the se-'^quiterpenes, CuHn and the diterpenes, The mpst common 

terpenes are limonene and pinene (p.age 109), limonenc probably being the most 
widely distributed of the monocyclic terpenes. The inonoej'clic terpnes are 
closely related to the aromatic h 3 ‘drocarbon cj’mene (p-methyl-isopropyi- 
benzene) and some authors beliexe that the iiaturall.v occurring monocyclic 
terpenes are derix’atives of ejwene. There is alsoa current theory that terjicne' 
and sesquiterpenes ma^’ be prodiicc<l bj’ the |>olymerization of two or luree 

molecule'! of the simple unsatiirated hydrocarbon, isoprene, 
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Id addition to limonenc ivhicb occurs hi citrus OiU and m e ‘ r f, 3 .(pj-pinene 
imjiortant nionoci’clic terpenes are terpinolene *1,°' 'jUne tfennel and 

(coriander, origanum and cardamom oils) and conifer 

eucalyptus oils). Pinene (page 109), a dicx'chc -ij jjdJ ’tlniiene. 

oils, as are other dici’cHc terpenes such as sabinene ,,,i mvri'cene (nn rica 

Acj’chc terpenes aie rather rare but ociiiiene (ocinniin oui a „ C.sdinene 

oil) inaj’ be cited as examples. Both have the empuicai fornui ■ >» 
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occurring in oil of cubeb, oil of cade and galbanum, is a typical sci^qiiiterpenc. 
Otiier example*! of se«quiterpenes are zingibcrciic from ginger oi! and selinene 
from celery oil, 

2 Alcohols. — Alcoljol? occurring in volatile oils maj' lie classified into (n) 
acyclic alcoliols, (lA tommp — , < . - - . ^ 

ethyl, isobutyl, i ' 

occur in xolatile 
in the process of vn .n 
alcohols that appear to be 
is broken at one |initit. Aini 
and cifionellol 


ll 

a 

/\ 


C-OII 
lie CII* 


11 , ) rn. 


rn. c 


n,C cn, 
llOlhC^^' CM, 


CM: CM: 

Carol i«1lnt 


Among the more iinpnitant Icijicne alcohols arc inenlliol (from pcppeiinint), 
piperitol (from eucalyptus) aiul borncol (a dicyclic terpenc alcohol from Horneo 
camphor) 
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u V I j tauM 

n.c CM, 


. , . . .izoin, tohi and 

I cm n.'U'.ains^ anil ciiniinic nidrhvdc (cumin «ee<l) which is p-i'opropyl-bciizal- 
delij dc) 

•1 Ketones Ketones occuumg in volatile oils may be dnided into (n) 
monocrclic tcrjiciic koloncs including inenthune (pennvroial, jtcppcnniiit), 
carl one («|)i'srinnit, car-snav), piperituiio (eucalyptu®) anti pulceonr (licdeorna), 
(h) dicychc keliincs including thiijone (thuja, tansy, worninrMK] and Mgc), 
and c.smplior, and (c) non-(cr(>cne ketones auch as ironc (violet, orris root). 



52G 


LABIATE, OR MJjYT FAMILY 


cn, 

I 

c 


HC 

pc=0 

HrC 

U™’ 


CH 

1 


! 

C 


CKj CIIi 


Cjirvone 


HC 

IltC 


C— II 
0-0 


CII 

/\ 

CII. CII. 


S. Eugonol Phenol' ' ■ “ ►--I phenols 

occurnuK Jn volatile i itheroil^ 

tlij'niol and carvacrol 



Tliimol Carvacrol 


6. Phenolic Ethers.-A number of phenolic 
which the following more Important and Japanese 

from anise and fennel, and safrolc from_^8assafras, camp o 

** DeS-atives of safrole are also often found in ap'o'' 

these arc inyristicin (methoxj- safrole) from nutmK and parslej, 
(dimethoxy safrole) from parsley' and East Indian din. 


CII..-CH=CH. 
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7, lactones and Oudes.-Coumarin fpaiw SiSou\’ «ic 
acid fo-hydro'vj'-cinnamic acid) occurs wdely active 

ZsJ Aicaridol (pai-e 234) a dioidde of ■’W. '/oSHTnd has !.«" 
chenopodium oil. Cincol is found in soferal cajnpotol iPWj 

eucalj^tol (page 451) from its ocemrence aliilc aMr.ari<iol 

452) from its occurrence in cajuput. Coumann i*? n 
cincol arc oxides. 
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8. Esters.— A wide variety of ester.s occur in volatile oils most common 
jmong which are the acetates of terpincol, liorneol and gernniol It is common 
practice to age perfumes to permit e.sterification to take place and thus impro^ c 
bouquet Other examples of esters m volatile oils are allyl isothiocyanate m oil 
jf mustard and methyl saheyl.ate m oil of wintcrgreen 

Microchemistry of the Volatile Oil Drugs.— Many of the above-named 
compounds may be isolated from the powdered vegetable drugs con^ 
tnining tliem by (a) microdistillation, (fe) microsublimation, or (c) 
extraction with a solvent. Some of them may be crystallized directly 
on the slide (camphor, menthol, thymol) and some may he identified 
by crystalline compounds olitaincd with reagents; thus scmi-carbazones 
and phenyl-hydrarones may he made from the aldehydes and ketones 
directly on the slide; sodium hydroxide forms crystalline compounds 
with the phenols; diliydrovanillin results from tiie reaction between 
vanillin and ferric chloride, ami many others Color reactions arc also 
valuable in identifying the imcro-isolatcd compoumls. 


THE MINTS 

Peppermint (C S. P. 1S20 to date) consists of the dried leaf and 
flowering top of Mentha j>ij>erita Linne* Mentha is from the Greek 
Mintha, the name of a nymph mythicjilly metamorphosed into this 
plant; pipcnla is from the I>ntin pepper, alluding to tlie aromatic 
and pungent taste of peppermint. 

The plant is a perennial iterb indigenous to Europe and naturalized 
in the northern Cnited States and Caiia<la. It is extensively cultivated 
ill Michigan, Oregon an<l Xew York, see Figures 25P and 292. The 
plants are propagateil by rhizome ^ltt^Ilg^. Wien in flower they arc 
cut with a mowing machine, raked into wiiiditm.s, drie<I fora few hours 
in the Min and hauled to the still house. If the plant is to be used as a 
dnig it Is rarefiilly dried and preservcil. Several varictle.s of peppermint 
are culti\atc<l in the Unitid States. Pepiieriiiint was descrilicil by 
John Pay in liis llisturia rlnnfnnm (1704). It was extensively ciilti- 
vatcsl In England as early as 

Dfi'-ntimov and S-niucTfUE —Pee ngiires 2fl0 nml 201. 

CossTiTVE-NTS.— Volatile oil, nlxiut I i>cr cent, rc'iii and f-sniiin. 

STvvtunns. CommercKsl dried fieppermmt tisiwlly con'-i‘'ts of the <Iried 
lierb, tlioiigh it sliouli! contain not more thin 2 |K*r cent of sfeni<« o\er 3 mni 
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Brazil, both areas now producing considerable menthol 



I'lo 202.— I’eppfrnimt A. thequadranRulAr. purplish KTCcn «trni. 1 to 3 nim m thick- 
ne“<. »n<l tt'<? o'ate-IaHCPoIatp, opposite I 5 to h cm in leiiEtli, ttctli acute apex, 

aeiito or rminde*! base, aliarply eerrate marcin. ihrk itrocn. ncarlj chbroo^ upper airfare 
and glandular pulie-'cent, baht erpcn tinder (.urfaec C, Tran^terso «ection of leaf 


uiuii.) i"'i le'u m imwvi mi iii, mm* mai liie leuii-* an* ue-ii ly s,.,»uc r., i lower nilh 

tubuiir. c'lually 5-toot!icd. piifpli«h. Etandulnr-piinctate rnlyr nljoiit 2 nim. in IcnEth, 
the out-preail corolla </’l and { erect, ndnalr incbidcl *>1 iriieii'*. in t-cppcmiint the corolla 
IS resularly -(-lolicJ. in rp**annmt the posfonor lolw has an extra rlc/t (p). If, N’on- 
Rlandulir. uni*erMte half’* ( 1 , Wiort-etallc*!, Ktandnlar hairs act in depresrions in the 
epidcrmia. /, Spharitcs of a carlnliydrate found in llic corolla and ityle. J, Fiooolti 
pollen Kraina about 33 tnierooa m diameter. 
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Menthol, CH 3 .C 6 H 9 .OH.C 3 H 7 , (U. S. P. 1894 to date) is an alcohol 
obtained from oil of peppermint or other mint oils or prepared syntheti- 
eaJiy. i\Ienthoi may be levorotatory (/-Menthol from natural or sjn- 
tlietic sources) or racemic (rf/*Henthob produced syntheticaJ/y). 



no. 283 -Glandular hair (roni loaf ot reppormint. 

8 . secretion cavity containing I’erPermmt oil and crystals of We r-thprUsl) 
distended cuticle; 6, secretion cells; o. short stalk. (Drawing by • 

Menthol is usually prepared from Japanese peppermint oil 
ation (-22® C.) during which tJie menthol crystahzes. 
portion is poured off, and the crystallized mentnoJ Cvndtfitic 

filter papers and sulisequcntly purified by recrystailiza i 
racemic menthol is produced by liydrogcnation of th^mo . 



- • - "a, the 

Fia 291 -Menthol A, individual crystals obtained by 

occurring asgregates of very one 

Menthol occurs in 

a strong, peppermmt-Iikc odor. Menthol shot ^ plvarinarop<r'* 
inorgnnie substances and tbj'inoL Consult f“ . ' of 

stants and tests. Menthol may be really "“Jpf i esternally on 
USES AKD Dose -Mentliol is mos ly fraP^Sitirand a sfnnniant' 
mucous membrane as an antiseptic, a ..„_«rre dose 60 mg- 

nally it has a depressant effect on the heart. 
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Spearmint (U. S. P. 1820 to date) consists of the dried leaf and top of 
Mentha spicaia Linne {Mentha tiridis linne). Spicata is from the Latin 
S}-' ■ ” ^ - r • •• , . - 

1 

tc . , ■ 

America. Spearmint is extensively cultivated in Jlichigan and to some 
extent in Oregon and New York. The plant appears in many of the old 
Herbals and its mention in early metlieval lists demonstrated that it 
was cultivated in the convent gardens of the ninth century. 



Tig 205 — Mentha apicat^ (Aflcr Kohler.) 


DEscnimov —Closely rtsemblinp peppermint (sre Tips 2sn to 29.3), but 
tlic stems are iisiia1l.\ more piirplc, the lcavc>. t-c«'i1c or ne.arly s.o, mflorc'iciice 
either m slender, intcrnipfctl cylindneal spikes or crowded hancoolate spike? 
and the liracts are pomcwhal lonjpT (7 to 10 inm ) (see Fig. 200); odor and 
taste aromatic, cliaractcristic, the taste not lieing followed h.v a cooling setisa- 
tion. 

I'owTEH.— Green Closely resembling the powder of peiijiermint except tlie 
absence of crj-stalx from the glolnilar licads of the glandular Iiairs 
CovsTiTL'LVTs.— Volatile ml, about 0.5 per cent, resin ami tannin. 
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Standards. — S pearmint contains not more than 2 per cent of stems o;er 
3 mm. in diameter, or other forei^ organic matter. 

Uses and Dose.— S pearmint is a carminative, a stimulant and a nen’ine 
Average dose, 4 gm. 


Spearmint Oil (U. S. P. 1820 to date) is the volatile oil distilled T'itli 
steam from the fresli, overground parts of the flowering plant of 
spicola Linne {Meniha virulis Linne). It yields not less than 50 
cent, by volume, of carvone (CioIfuO). ^fost of our supply of spearmint 
oil is produced in soiitliern Michigan in miicli the same way as oil of 
peppermint is produced. 

Spearmint Oil is a colorless, yellow or greenish yellow liquid, ha^ng the 
characteristic odor and taste of sj)carmint. Consult the U. S. Pharmacopu's 
for constants and te.sts. 

Constituents.— Oil of spearmint contains from 45 to 60 per cent of c^^vope, 
0 to 20 per cent of alcohols, 4 to 20 per cent of esters and terpenes, cnie 
Mimonene and possibly f-pinene. The constituent giving the oil its j 

istic odor is not known, although it has been attributed 
esters present Of the alcohols, dihydrocarveol has been found in the Arne 
oil, dihydrocuminic alcohol in the German oil, and linalool in the Kus^n • 
The carvone present is /•carvone and is optically isomeric (not wen 
with the rf-carvone found in oil of caraway and oil of dill. . j 

Uses and Dose.— Oil of spearmint is a carminative and a navor. a ‘ 

to a considerable oxt L’SkI 

Allied Products leol 

plant and consists of ' ' 

10 per cent of /-carv 

German Spearmint Oil is obtameu iroin Menim m the 

a cultural variety of <1/. arvensts. The plant is sparingly naw 
United States from Eurofio. Jt somewhat resembles « /.nntsinme 

tinguished by its cuspid, irregularly dentate leaves It yields a 
carvone 

THYME _ j 

Thyme or Common Thyme (N. F. 19Hi to date) consists j,yt 

lenve.s and flowering tops of Thyimai vidgaris Linne. 1 ; 
less than 1.5 cc. of volatile thyme oil from each 100 gm. o jjjjusion 
Thymus is an ancient Greek name, meaning to saert ’ 
to the sw’eet odor, vulgaris, Latin, means the common ■ -in'l 
The plant is a small evergreen shrub indigenous to bpam * 
e.xtensively cultivated in Germany, France and Lng a or 

and also in the United States. The drug is g«athere i 
carefully dried and e.xported from Germany and rrance. ^ ^ 

■ ■ '■ ....... 

•ngtb. acd 

nitii iioliow. 1 ^‘uves laiiceoiau; t»i uvum, peiifkjmarp 
0 5 to 2 mm in width, apex acute, ba-se ^ j clandular 

entire and revolutc; both surfaces grayish weak oli j 2 -nerr’cd. hijab* 

veins prominent Flowers in axillarj’ whorls; 'ate and * 



,00kjSl. 

sharp-pointed, straight or somew'hat curved or n » 



TnyitE 


„... _ " ' 2 » per co„’;;?e V- 
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Monarda, Horsemint or Mountain Balm (U. S. P. 1820 to 1882) consists of 
the leaves and tops of Monarda punctata Linn^. The plant is a perennial herb 
up to 60 cm. high, indigenous to eastern United States, southward and west to 
the Mississippi River. 

The leaves are up to 5 cm. lon~ onri irionri.iioT. 

dotted beneath. The flowers are i 

summer. The drug has a strongly • • . ■ 

taste. 

Oleum Monardm or Monarda Oil (U. S. P. 1820 to 1882) is the principal 
active constituent. The fresh plant is steam distilled, yielding up to 0.5 per 

cent of oil, which IS ‘-t' — 

when below 5* C. 
some (f-Iimoncne, ( 

used internally as a carminative and diaphoretic; externally in linunents as a 
stimulant, counterirritant and vesicant. Average dose, 100 mg. 

Monarda Didyma, Bee Balm or Oswego Tea, the leaves and flowenng tops 
of Monarda didyma Linnfi; and Monarda Fistulosa or Wild Bergamot, the 
leaves and flowering tops of Monarda fistulosa Linn4, have both been used w 
domestic medicine as carminatives and stimulants. Thej’ jneld volatile oib 
Upon distillation and the oils, especially the one from Monarda Didjina, are 
rich in thymol. ^ 

Thymus Serpyllum, Wild Thyme, Creeping Thyme or Mother-or-Tfiy 
consists of the dried leaves and flowering tops of Thymus sermlum, a 
prostrate, creeping perennial herb indigenous to Europe and 
naturalized in the United States. Commercial supplies are imiwrtea irc 
Europe. Wild thyme yields about 0.5 per cent of a volatile oil 
crol, thymol and cymene. The drug is employed as an antispasmodic m r 
ing-cough. .. 

r .• "i ... . r. • . • 

of 
Se. , 

words, meaning mountain and bi.„ . , . 

name, from Mt. Dicte in Crete, on which the plant grew The 

are nearly cylindrical, reddish brown, from 0.5 to 2 The 

leaves are broadly elliptical, light greenish gray ^enseb’ Jom 

bracts are purplish brown and the corolla dark purple. Thepla tj 
ml nf>r rent of oulesone. . .. «.„1 tops of 

• i ■ • .oiithern 

if ftwns 
letiolate 

h 5 psi* 
li green 

■ ' ' . i>j . ‘r being 

imbricated bracts and enclosmg in fruit the o^xiicl epidernial 

elliptical, yellowish brow'n, about 1 mm. in length and j f „ volatile oil 
cells modified to papillm. The plant jnclds from 2 to 3 per ,•« sources, 
containing from m to 85 per cent of cart'acrol. The o.l, from d.hercni 
v-anes in color and in the carvacrol content. viridc, a n^ti'^ 

Fever Basil or Ocimum Viride, theIca\'esandto^of tyn per cent 

of West Africa, jields 0 45 per cent of volatile oil wbicn 
of thymol. 

LAVENDER 

Lavandula or Lavender Flowers (U. S. P. IKO to 1890 
flowers of Lavandula vera DcCandollc (L ^F**”*.^”* ’icoii h llio \obtile oi 

Oleum Lavandula or Lavender Oil (U. S. P. 1820 to lbJV 
distilled with steam from the fresh flowering herb of L 



ROSEMARY 


Oleum Lavandulffi Florum, Lavender Oil or Lavender FloB'er Oil 
(U. S. P. 1894 to d.ate) is the volatile oil distiHecl with i-tejra fr«ni the 
fresh flowering tops of Lamndula officinalis ('l.itiK et h 

vera DeCandoHe), It contains not less than pi r cent of esters i.d- 
culated as linalyl acetate. 

r. 9*^ Lavender or Spike Oil is the volatile oil .ii'tjlIrJ Iroin Laianduhi 

Spica DC. (L. laiifolia I'lllera), 

Ihe lavender plants are native to Italy, soiitiirrn IV.ince, Spain, anti 
northwestern Africa, cultivated in Europe noifh fo .Vorvaj , in Ejigl.n.'i 
and the United States (southern California! 'I'lie leaves and flowers 
were used by the Romans to scent their baths, and the name Lamndtila 
refers to the Latin laro, to wash. TJie flowers and their oi) still reni.iin a 
perfume in sachet powders, soap, hath salts, perfumes, etc 
ihe flowers produced in the Alcditerraneaii climates, espetialK on 
higher elevations, yield finer oU than those grown in colder climates. 

Flowers are bilabiate, from 5 to S mni m lengfli, nearly grsMic. 
«^a a- u w m length, obscurely 5't<iofhed. jirominentb iier^ed 

thft Si? “v ‘"i POfbon being somewhat grayish and hairy, 

a ^■'1?^ f dark blue or bluish blown, tubular, two- 

lipped sna .1.. • -ir liatrs. odor, strongly 

t and somewhat bitter. 

anriVfietfl AnaV o> yellow Uquid, naming the characteristic odor 

Consul???/ TT I” wf 0‘« shoilld be free from alcohol and acetins 

n!V.lt"f^-S-Ph?rmacor^ia for constants and , , , 

un ,er cent >n the French oil, eeraniul. 

“5 • col. an ester of.hutyric acid and 

(n 

anu iuosi. intense aroma, b 


j “ s.. ... viii-jp pyriumery. 

Uses Avn 7^.101. _ rv, - , . . . , _ 


m“ to 11 per 
mctiYC txior, 

t 35 per cent 
It IS exten- 


carminative 

Axerage 


pleasant ui 

confusing. — , 

It is emp!oye?*tr^lw^*' lax'ender is a mild shnudant and a ca 

'lose, O.I re. “ * “nd IUto, pWmaocutical i>r,parati 07 is 

BOSEMABY 

-» Li™?"' 

Rosemary Oil (U. s. p. ison j , . ,v ,1,. ,-nl.at,lc oil distillw! »illi 
’ “enning soa, prefers lo k'ooo"’ aw'oranre. 
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The plant is a branclic<l, bushy, perennial shrub attaining a heigi 
of about I meter, growing in FraiiOJ, the Dalmatian Islands, Spain ac 
northern Africa. Although a native of soutiicrn Europe, rosemary w; 
cultivated in English gardens even before the Norman Conquest. 

Rosemary Leaves arc linear to linear-lanceolate, from 1.5 to 3.5 cm. lor 
and 2 to 4 mm. bro.ad; • - . . ; • ' 

and woolly duo to the p 
type pre>sont; midrib pr • ' 

matic, eharactcrmtic,* t 

Kosemnri’ contain.s from 1 to 2 jwr cent of volatile oil. Most of the presen 
day supply of flic oil comes from Franco. 

Rosemary Oil is a colorless or pale yellow liquid, having the characterist 
odor of ro&cmar}*, and a warm camplioraccoiis taste. Consult the U. S. Phanm 
copcoia for constants, etc. 

The con.stitucnts of oil of rosemary are not completely known. The oil cor 
tains from 2 to 0 ftcr cent of esters, prohaW.v Jargeh' hormd acetale; from 8 1 
20 per cent of total alcohols of which borheol seems to predominate; ahon 
20 per cent of eincol, and tcrpencs (prohahly phicne and camphene).^ 

Esks and Dosk - Oil of lO'^mary ii» a stimulant and a carminative, it \ 
al-so u«cd m liniments as a rnhefacient. Average do«c, O.I cc. 


SALVIA 

Salvia or Sage (V. S. IK 1842 to IDIO; N. K to datejj's thi 
dried leaf of .S’n/rh/ ojfichutlh Limit* U yicld.s not lessS than L2o cc. o 
\'olntiit‘ oil from each KX) gm. of drug. Snbh is from the | 

mcaiiing to save, and refers to its use in preserving meats, the P a 
is ft perennial herb attaining the height of about 50 
southern Europe, fJerumiiy and the VnitL'd States, 
patliered when tlie plant is in flower and carefully dried in t e 9 • 
Mo.st of the coininercial Mipjdy comes from southern Europe. 

pEsemmoN — Oblong-laiiceolato or ovate, 2 to 10 cm. m >. ^ /^ruentb 
in breadth; apex acute; ba.'sc rotiiidcd or «omc\vliat heart-sliap^ '_.A*wheii 
lobed; margin cremilate; upper surface xv!n‘ 

the leaves arc younp, tJie older Icai-es aufriy 

depre.<!scd; under surface light grayish green, upuer rid’ii 

reticulate and densely pube^iit; fietiole 1 to 4.5 m * ‘pjnatic; 

grooved, grayish purple; texture aojlvety, more or 'I’fi pnaoic, 
taste aromatic and bitter. ' / . of 2 to 5 

Structure — Non-glandiilar hairs numerous, ur .jE’oate, ^ ^ o- to 

thjck-walled cells containing air. Glandular hairi. of PJ"®® _ j , o-rclJed head; 

Sed,^glandularhcad^e^^^ 

■ 

"■ahs- ^ . ^^r-^etpristic nOR'glandular 

Powder.— Dark green; contaming numerous chara 
hairs, also reddish glandular hairs as described ninerie, cinwh 

CoNsTiTUENTS.-Volatile oil 0.5 to 25 

thu'ione, and borncol; a bitter principle somewhat resc . ^j^j bchavio 

and tannin, or a principle closely resembling it m its & = 

with ferric salts. of crude fiber, " 

Standard-s.— S alvia yidds not more than pef ._Lntofacid-in*^ofi‘“‘ 

• itohotalashandnokmorethanlperct 


more than 10 per cent c 
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ash, and contains not more than 10 per crait of the steins of the plant and not 
more than 2 per cent of other foreign oi^nic matter. 

Unground salvia should contain no leaves tliat are broad, dark green, or 
with a cordate base {othtr Salvia species), and pondered Salna should not con- 
tain stellate hairs (Pklomis species) or an abundance of reticulate trachea* and 
cr5'st3l-be3ring fibers (Sage stems). 

Uses and Dose.— Salvia is a stimulant, a carminative and a condiment. 
Duo to the astringent and slightly antiseptic properties of sago, an infusion is 
used as a gargle Average dose, 4 gm. It is extensively used as a sca-soning 
agent, especially with meats, such as goose, pork and sausage. Sage Oil may 
lie used in place of the dried pondered leaves as n condiment. 



1 10 200 —Soltta officinalu (After KOliler ) 


Greek Sage (Salna triloba) has Icst'es broader and thicker, n ith eliort petioles, 
and nith a more noolly surface than official sage lca\cs 

Spartish Sage (Sainn latvndulsrfolia) has leases considcrnbli siiKslIcr than 
the official article and po'SC'smg rel.ati\cly long petioles, entire margins and a 
cord.atc base The lca\cs of Sahta jtmtcnw are darker in color. These sages 
and loavc.s of I'hlomia si)ccies, readily dctcrtabic by the sfellato hairs, have lK*en 
found as adulterants of sage 

SeUrp Seffe or Mnscatel Sage, the drieil lca\cs of Sahin Schrea biimt^, is 
ottcnsivcl> U'-cd lu southern DurojK?. Thcoilof tlibi^ge has an o<lor of la^rmlcr, 
probably contains hnal}’! acetate, and is used in perfume^'. 
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LABJATJS, on MINT FAMILY 
CATARIA 


Cataria, Catnip, Catnep, or Catmint (U. S. P. 1842 to 1882; N. F. 
191G to date) consists of the <Iricd leaves and dowering tops of 
Cataria Linne. Nepeta is the ancient Latin name; cataria is derived 
from the Latin Calus, mcanin;' csit, and is applied heeause cats arefond 
of the plant, eating it and rubbing themselves against it. The plant is a 
common perennial licrb iiatiirnlizcd in the United States from Europe 
and often growing as a weed. 

The leaves and tops are gatlicred in the late summer nhen the plant 
is in hloom, and earefnlly shade dried. j\rost of the drug conies from 
plants cultivaterl in tiic United States. 


DEscrnrTio!v.--Soe Figure 297 and the Xafional Formtilarjy . . 

rom)Rii.— Light olive hromi to light olive; odor, aromatic ' J 

taste, hitter, aromatic and pungent; numerous fragments of parenenj 
palisade tissue containing green plastids; non-glandular Jiairs nunieroa, * 
S-ccllcd, tajiermg, more or less broken, tlie b.asal cells up to 50 the 

cter; glandular liairs with I-cclled stalk and xnany-celled , u . q. 

latter up to 70 microns in diameter; traclic.T with 

, . . ’,1 n-. — *- 30 microns in aiamewi, 


simple 
collcncl 
Co.vs 
ated vr 


tannin snd an 
t 13 per cent of naturaj 


ash, stems about 10 per cent and roots about 7..') per cem. 'the 

• • ■ of acid-insoluble ash, and the stems about 0 5 per cem- 


per cent! The Ieav;es J*Id 


about 1 per cent c , , 

drug yields up to I per cent of volatile oil. _ stems over 

STANOAnns.-'Catnop contains not more tlian o jnore than 

4 mm. in diameter or other foreign organic matter, anti jields 


2 per cent of acid-insohible ash . . a diaphoretic 

Uses and Dosu.-Cataria is used ns a carminative, a stimulant, a v 


and a tonic. Average dose, 4 gin. „ lom to 1947) is 

Scutellaria or Skullcap (U. S. R 1803 to ScuUUana f''°™ 


dried ov’erground portion of ScM.'riforio iafcriyioro Lm • , . alludes 

T i alluding to the calyx when fruiting, 


the Latin scH/c/fa, a dish, 
to the arrangement of the flowpr«i on the stem. 

The plant is a perennial, s 
attaining a height of about 


. .1. ctem 
the 
the 


mill surprisinK “ijl VesetS' 

IS referred to John Uri Lloyd’s "Orifin and A certain 

Drugs,” where tlie story is related in a most ti,c treatment o 

has been 

’hartnacopceia)- , 

named be^i-"! 

r, the name, mad-dj 

has been entire!} m 


, Acter, yelloviish green 

^Description.— Stem quadrangular, J to 4 l‘ Ig. leaves (FiS- 

to purplish red, mostly glabrous bdow and hauj c-rfnee dark 

. JO mm. m ^ 
■ab-x 

m. in length, .tbo 
• the uoDcr pair with 2 poire 
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with one; stjle unequally 2-cleft and ovaxy deeply 4-parted. Fruit consisting 
of 4 ellipsoidal, distinctly tuberculate, light brown nutlets about 1 nun. in 
length, borne on an enlarged torus known as the gj'nobasc, and enclosed bj" 



diKtoU, limli lulit'i'itp. tlie Jipi>er I»p crpct »inl g-eWl. Uio lower fpreadine «r>d 
the mi'Idle lolw lircp't. ercmililc, 2 pair^ i».«ren(litiR un<l<-r the upper lip. lower 

p^jr fhnrtfr O'W /.iintli arnvtaUf »nfl nunl-jjlrr. laMr hjllrr, punjrent and oromnfje. 
(After U. S Hureau of I’lant Indu'Uy ) 
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the i)crpis(cnt hilahiato calyx, the upper part of which becomes helmet-shaped 
after fertilization, hence the name “ijkullcap.” 

Sthuctuiik.— See Tipure 208. 

I’ownnn.— Dtjsky preoni'«h yellow; odor frlipht; taste bitter; non-glandular 
Imir.s long, numerous, 1- to.'{-ceile<l, tlicimsnl cell heinp large, broadly cylindrical 
and the apical cell narrow and with a sliarp, frc(]iicntly recurved summit; 
plandular hairs with a 1- or 2-cclled stalk and large, plandukr head, composed 



jf 


{, 

pilosa). O. UraiicJi ^lIowlnE crciiale lca\'e'« and hclracs-'““I^^‘'' of lo*®/ 

Capsule after delnseeitcc showunR nutlets (n). A'cutWfonrt W”* cuticle- 

surface of leaf shosMiis mimerous broadly elliptical stomata a 
hairs from the leaf. 


of 4 cells divided by vertical walls, indistinct; I™*'®" of corolla 

or ellipsoidal, smootli and up to 25 microns m diaincte ' ..L“gpjj]ariforin 
colored light pink with chloiwl TS.; narrow *'^^%ma cancscen3 the non* 
reticulate thickenings or bordered pores f-on, 0 3 to 1 nu"-- 

plandular hairs are 3- to 5-colled and \^iy in l«"Sth j larger and mo 
glandular hairs have a 4-celled stalk and 8-celIed ’ ^.jy elliptical (F‘g- 
prominent than in S. lalenflora, and the stomata arc 
298). 
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Constituents ~A bitter crj’stallme ^ucoside scutellarin, a small quantity 
of volatile oil, of vhich htti6 is known. Total asli, alMiut 7 5 per cent, acid- 
insoluble ash, about 0 5 per cent. 

Uses and Dose —Scutellana is a tome, a nervme and an antispastnodic. 
Average dose, 1 gm. 

'Western SkaJlcap (ScvleUano canemns), a plant groiwng nest of the Missis- 
sippi, furnishes much of the drug on tho market The plant is more robust than 
S. laieriftora; the leaves are oblong, petiolate, 10 to 12 cm in length, 3 to 5 cm 
in breadth, verj’ hain’ on the under surface, Bith prominent x'eins, and crenate- 
dentate margins; and the floncr* flre large, blue end la termina} racemes (Tie 
293). 

Aleied Plants —Several fspccie:, of Sculdlana growing m the Umted States 
are eometimes substituted for the genume drug, nearly all of these have the 
(lowers in terminal panielcd raceme^ Heart-teaved Skullcap (Scuidlarta 
cordifoba) is densely glandular pubescent, even the corolla bemg hairy. Hairy 
Skullcap (S. m'fosrt) is pubescent below, with numerou.s glandular hairs abo\e 
and the corolla is nearly glabrous, Hyssop SkuUcap (S tntegnfoha) has linear 
entire upper leases, m Marsh Skuikap (S ^jalcncvUita) the flowers occur in the 
axils of the nearly sessile, narrow leaves The European Skullcap (5 afUsstmo) 
has broad, ovate, glabrous leaves and terminal pamcles of blue flow ers 
Marrubium or White Horehonnd (U S P 18^ to 1916) consists of the dried 
leaves and flowering tops of .tfamibium pu/j?orc, a perennial herb mdigcnous to 
Europe and Asia, and cultivated m various parts of Europe and the United 
States, being naturalized m waste places from Texas and Mexico to Maine and 
Ontario. The stems are quadrangular, yellow i^ih or grayish green, very pubes- 
cent, leaves broadly ovate, opposite, I 5 to 6 cm in length, apex obtuse; baxe 
acute or rounded, margin co.areely crenatc, ujiper surface dark green, pubescent, 
veins depressed, under surface grayish green, very nubeecent, veins prominent, 
petiole 0 5 to 3 cm in length Rowem scf-^jlc, m nxmarj- clusters, calyx tubular, 
about 5 mm in iengtli, corolla whitish or light brown, about 7 mm m length, 
upper lip erect, entire or bifid, .stamen^ 4 , meJuded XutJets Virowtnsh black, 
ellipsoidal, slightly compressed, aimiit 1 .*> nim m length, nearly smooth. Odor 
slight, aromatic Taste arom,stic and bitter 
Non-glandulftf liairs of three typos arc present (a) Abort, imiccJIuhar hairs, 
(by long-pointed, unieehular hairs, having p.apil}oso walls, and (e) branched or 
multicellular hairs, h.sving from 6 to 15 cells ra<ii3tjiig from a centra) 
.stalk Glandular hairs of two tJT>es h.aving eithei a vbort or long atalk and a 
to 8-ce!led glandular head Epidermal cells of both ciirfaros more or loss 
tabular, the walls being hut slightlv undukatc The powder is dark green, 
spheroidal, spinosc pollen grams, Aimut 25 imeronv w dianicter, are mimcrouf.. 

Afarnibium ccmtaina a bitter, somewhat acrid principle, mamihnn, 002 lo 
< per cent, wliieh forms prismatic crystals and is sfianngjy sohiWe in water, 
several other bitter principles, a volatile ml, a resjn. and tannin. Tlif coni' 
mcrctsl drug con^isN at tunes of Pa/Ma ktrst/Sa Mamibium is a stimnl.^nt 
and a tonic, in l.nrgc doses it « a diurelK' and a diaphoretic 

BUek Horehouni}, JJoli/Xa m^ra, an licrb of the (iJd World, nstiinslizwl in 
New England, possesses m.ate or lanreolate, drntatf—'C/Tate, cord-ste, h.ain 
IcaiM and flowers, haimg a fimnci-Ionn t.ahx, ft pile purjilr corolla .shnrlrr 
than the cab*>:, anthers exsertod IicvoimI the tulx- of the corolla Odor dis-sgrpe- 
aWe, hence the name, Fetid florehoiiiid 

Water Horehoand, tijtopMS furepsu*, oi nte-lanecolate, lolied or 

dmdeti Ic-nics, and the cah'x hdirsnre tnanguhir It )i.a> l>een used as an astrin- 
gent, a sed.itne, a diuretic and a diaydwretJr, esj>erjalh to rrlicir intemiillent 
fever. 

Tycopus or Batleweed (T. A p Jf-tJto lS.S2>isth«'lirrb of hvcopite lirginicns 
Linij^, a Jijenni.il found in >-Jrt{K, jnoM jJaco-s frutii C.auada southward to 
t'outh Carolina. Itgrowatoa hcightwf 0 ometer with a «i!ny»th stem. opposite, 
short-potiojcfl, filcndcr elliptical, loftthcti, pefliicid-punctate leaves, and with 
axillary cliistcN? of purplish flowers. The has a imnt-like wlor and a bitter, 
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somewhat aromatic taste. It contains a small percentage of volatile oil and a 
hitter principle. * 

It has been used as an astringent and a sedative and it reduces the puke 
rate. It is now rarely used in medicine. 

Hedeoma or American Pennyroyal (U. S. P, 1831 to 1916) consists of the 
dried leaves and flowering tops of Ilcdeoma pulegioides, an annual herb indige- 
nous to the eastern and central United States and Canada. Penn>Toyal should 
be collected in July or August and dried. 

The stem is quadrangular, 1 to 2 mm. in diameter, light or reddish bronp, 
with numerous spreading hairs. The leaves are elliptical or ovate, opposite, 
15 to 35 mm. in length, base * • • • 

upper surface dark green; i 

hairy; inflorescence in C'floucred axiiiarj' wiioris; caiyx iuuumi, uuvuv « 
in length, pube<.cont; corolla about the size of the cab% purplish, pubescent; 
fertile stamens 2, exserted, ascending, the sterile upper pair rarely with anthers 
Nutlets nearly spheroidal or ovokI, about 0.5 mm. in diameter; odor strongly 
ar^intic; taste aromatic. . , i.. 

hai 

or ■ ' 


glauuuiar iieaci; stomata uroadly ciiiptica! wun a pair oi ueigimoi 
verse to the pores, the colls frequently containing large w 

carbohydrate. The trachete arc spiral or with simple and bordered pore 
tile fibers long, thm-wallcd, lignined, and with numerous pom. The p 
grams are somewhat spheroidal, about 35 microns in diameter ond ncarws • 

Each epidermal cell usually has sphere crystals or an irregular ciystalli 
of a carbohydrate. . „ , . j and 

Penn^Toyal contains a volatile oil (about 3 per cent m the dried j 

1.3 per cent in the dried steins), a bitter principle and tonjim. la® ' nronet- 
consists ch-'"- n-h.Vh mvos the oil its peculiar Jiroper 

tics; also 
acetic anc 

Hedeoma is a stimulant and a carminative; also an . nowerfi'l 

Oleum Hedeom® or Pennyroyal OiJ (U. S P. 1831 

f,nA mir^f/nnl irritant. Its use In medicine has praeuw j 


but dangerous eebolie and intestinal irritant. Its use m n 
ceased ^ found m 

European Pennyroyal, Mentha Pulegtum Linn^, a perenma oil 

moist sandy locations m central and southern Europe. ^ {t. 

similar to that from American Pennyroyal and has been conun<^” 

Wild Mint, Mentha arvensis, var. canadensis Linn6, a kstves, in 

m wet places in the United States, with ovate-oblong or la -j^^fhasan 

the axils of which whorls or globular clusters of flowers nuleffone 

odor of pennyroyal and yields 1.25 per cent of a volatile on ir 
an(^ ^ 

W.- odo’’ 

to . . ■ 

pennyroyal. ’ i ^ liotanical ori?in is 

Oil of Bussian Pennyroyal contains pulcgone, out t 

”* , dried lea™ -"‘I Ki‘t 


Marjoram or Sweet Marjoram consists of the d 
of Origanum majorana {Majorana korlcMish au c 

southern Europe, northern Africa and western Asia ana 


.1 pot or seasoning herb- . and 0 6 to 20 ni^- 

The leaves (see Fig. 290, B) are from 1 to 4 cm ,?^and glandular-bs'p ' 
in width; both surfat atpunpem- 

The odor is distinctly _ ‘ lor^e 

It yields up to I per .. ^ and a ^ 

mixture of borneol and camphor It also myrlifriio 

percentage of ash, mostly acid-soluble. The leaves ot C 



OniGANVM 


545 


CoHariaces) have been substituted for sweet marjoram These are readily 
distinguished (see Fig. 299, j4) 

Marjoram is mdelj' used ns a condiment and occasionally as a mild stimulant 
and carminative. 

Origanum or Wild Marjoram (U. S P. 1820 to ISOS; 1873 to 1S94) is the 
herb of Origanum vvlgare Linod. a perennial indigenous to Asia, Europe and 
northern Africa, and introduced into the United States The plants prefer dry 
soil and are 0 5 to I meter high. The leaves are opposite, petiolate, roundish 



i'io 200 Conana 1 , entire leases, e, surface new of tlio lower epidermic »howinjj 
two of the stomata with two neurliJxir cells which arc situntcil pnrallcl to the pore of the 

Th 


OVaf> ' ' • ■ . I >• 1 rfi n- 

are t 
holl.- 

Tlie odor of the drug is strongly aroiaatic, fmarjorarn-like, the ta«tc warm, 
aronuatic and bitter 

Tlie herb contains t olatilc oil, alioiit 3 per rent « hen recently dried, a little 
t.mnm and a bitter principle 

Oleum Origaztl or Origtnam Oil (U. S P IS20 to lSi'>.3, 187.3 to 18-^) is p.ale 
yellow and limpid, liocoming thicXcr and darker on cTjio-urc. It Is strongly 
35 
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aromatic and pungent. It contains carvacrol and a stearoptene. It is often 
substituted wth red oil of thimie. 

It has been used as a counterirritant in toothache and neuralgia, in liniment', 
and internally in dysmenorrhea, colic, and as an emmenagogue. Dose, 03 cc 
Melissa, Balm or Lemon Balm (U. S. P. 1842 to 1905) is the dried leaves and 
tops of Melissa officinalis Linnd. The plant is indigenous to southern Eutck 
and western Asia and is naturalized and frequently cultivated in the Fnifco 
States and other countries. It attains a height of a meter. The le-ayes are up 
to 5 cm. long, broadly ovate, crenate-toothed. The inflorescence axilhn 
cjTOulcs of about 4 flowers ea(A; calyx, l>ell-shapcd, toothed, pubescent; corella 
milk-white to pale purple, curvetl upward, the upper lip notched, the Iww 
3-lobed. The odor and taste of the drug arc mildly aromatic, lemon-like. Iialin 
is used as a pleasant tea. It is mildly diaphoretic. 

Collinsonia or Stoneroot, is the dried rhizome and roots of Coihnsonia 
densis Linne, a perennial herb, 
and eastern United States. Th 
the fall and employed in either 

The rhizome is horizontal, irregularly branched, from 3 to 15 cm. ‘'J , = I 
and 1 to 2 cm in thickness; externally light to dark yellowish broivn, ro - 
from the bud-scales, short conical buds, root base.s, stem bases and ^ 
stem-scars; very hard, tough; internally light yellowisly hanng a t . . v. 
narrow layer of wood and a very large pith; odor slight; taste ” i iMndi- 
pungent The roots are filiform, dark brown, more or less curved a 
mg toward the ends. , . {.es tfiicb 

The cork cells liave yclloulsh brown walls; the pith , S y.. Kjoaii 

oned lignified walls; the small fibrovasciilar hundlc.s arc , trrairsarf 

meduUaiy rays, the cells laden with starch. The rpWonn m 

mostly single, narrow cylindrical, ellip.soidal, pyriform, 
shape and from 2 to 25 microns in length. The hardness of the root is au 
large amount of lignified tissue. .•> •. .o,/,,- nartiv 

Collinsonia contains a saponin-like , tl 8*li 

soluble in alcohol, organic acids; tar 
about 3,25 per cent, with 0 55 per cc 
Collinsonia herb contains an acrid volatile ou. ^ , , souring 

Collinsonin is the resinous extract of Collm.soma pre|^ nrpcinit.atia? 
alcoholic extract of the drug into 3 volumes of aatcr, 1 1 . p 
resin , . • t* |g yecd n.'irtif'i* 

Collinsonia is an astringent, a diuretic and a o',na * of coHin"’’”'’' 

larly in gemto-urinary affections. Average dose of drug, - K *' j, milder. 
150 mg. The herb also has been used for similar effects, but is 

SOLANACE/E, OR ^7GIITSH/VDE FAMHA ^ 

The plants are of varied form, mast abundant in arc 

the family comprises 85 genera and about ISOO ’ jjj,™ |{, 

usually alternate; the flowers arc mostly regular, exc Jongi' 

omus; the anthers arc connivent, the pollen sacs ‘ • pj. capsiih''- 
tudinallv dehiscent; and the fruits are superior ) ,,,„iihcr of ‘‘"J 
™ 


The plants are usually malorlorous. 
portant economic products, including potato, 
tobacco as well as a number of drugs. 


■ l.rist 


»ei- wi uiuj;3. tJ-ssue'; , 

The plants possess no .special internal 'l'hen^*“ * 

are usually wanting, except possibly in - Urojia , 5 cjinfib' ‘ 

lary rays arc generally narrow, and wood P^*^^ ‘ 7*, .m iritra'C}'-* • 
velopcti. In Afropa, Datura, Sohmnn and ^ r 


BSLlADONffA 


:)hioem i'. frequently developed, in which sclerenchj nsatona fibers inaj- 
>ec«r. Tlie walls i>f the pitli cells are usually henified in Duhoism anfl 
>0!ne other genera. Calcium oxalate is in the fonn of solitary crv htaH, 
rosettes or splicnoidal microcrv stals. Both gJaii<luiar ajid non-glandnlar 
lairs occur in a great variety of fonns 
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Atropa is from Afropos, meaning inflexible, the name of the Greek 
Fate who cuts the thread of life, and proI).'ibIy alludes to the poisonous 
character of tlic drug. Belladonna is from the Italian, bclla, beautiful, 
and donna, lady; the juice of the berry placed in the eyes causes dilation 
of the pupils, thus giving a striking appearance. 



small bicollat 
small groups 
are tracheje 
walled porou 
glandular ha 
and many-ce 
sphenoidal. 


The plant is a perennial herb, growing up ^ Afinor. and is i 
digenous to central and southern Europe and * Uni 

vated in sunny locations in England, -gntg, but th^ 

States. Belladonna was probablj’ known to t 
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autiientic notice appears in I5(M. The poisonous character of tlic 
plant was early known in the localities where it is indigenous. It was 
the subject of many treatises during the eighteenth century. Its 
mydriatic properties were first recordetl in 1M12 anti its analgesic prop- 
erties not until 18G0. The leaves were used prior to the root, the latter 
not coming into general use until about ISfiO. 

The stems are cut about half way down when the fruits begin to 
form and the alkaloids are most abundant. After rains or irrigation 
the plant produces a second crop of leaves .i/id flow ers, ivliich is gatliered 
in the fall. The roots are dug in the autumn, the larger ones being 
split to facilitate drying. Most of the herb crop is drier! or partially 
dried and evtracted with acidified wafer t« obtain the n/ka/oids. A 
fine grade of leaf drug is obtained h> hand picking the leaves atnl 
drj’ing them rapidly at ratlier low temperatures and in the shade. 

V 900' TT-..»n.. .--r.n’.Oo.. 


yellowish purple, stamens 5, mc(udccl.st 3 'lc.vimcMhal cx'crteti iruit, s superior 
berry, globular, dark green, 7 to 10 mm m diameter, 2*locuIar, inany»«ccdpd 
r ■ ■ - - • . 1 . 1 finely 

distinct, some* 

Root Drof.— Cj'lindrical or tapering, somewhat branched, twisted, 05 to 
4 cm. m thickneiis, occasionally split longitudinally, externally weak bromi to 
moderate j’ellowish brown, or white where the .«oft periderm is abraded, frac- 
ture short and mealj', emitting a puff of dust eonMiting of starch grains and 
cell fragments, mtcrnally s'ellotvish brown to pale jellow, slightly radiate; 
bark 0.5 to 2 mm. in thicknese, not fibrouc and adhering closely to the wood, 
cambium sonc distinct; odor characteristic, somewhat narcotic when moistened, 

;0l and the 17 S. riiarrna- 
the National Formularj' 

co.VftTiTUEvrs — lJcll.adonna coniaiiis n^osc.iumiiio fm largest pmjwtion), 
atropine, which appears to be ilerned from its isomir hyn'^cyanjine and not to 
prcc'xist in the root, scoixibinine (hyo«cme). lielJadonnine and 8i>o.atropine, 
both of whicli nia.v be decomposition pnHliiets of In osci .amine, a fluorescent 
principle, i-nicfhj’l-iesculetin , sphenoidal ciwstab of c.alciiiin oT.al.ate, malic 
acid in the leaf, and considerable starch in the root Tot.al ash in le.af^nig 
9 to IG per cent, m root drug alxmt 5 per cent, acid-iii'oliiiile ash 0 3 to 0 7 per 
cent 

The jield of alkaloids averages alxiut ns follows roota OG per cent, stems 
0 05 per cent, leaver 04 per cent, unripe liemes 0 19 i»er rent, ni>c 1 ernes 
0 21 per cent, seeds 0 33 per cent 

^ ‘ of lieJIa* 

lameter, 

■ ises and 

- Hoots 

that arc ehrunkon, spongj-, dark brown in color, or free from starch are to he 
rejected. 
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no 302 — J3e]]a{Ioiinj Root, A, tntnst-eo.c section of on older ,n olirli Or 




larj’ raj''=i. the coll! 
a conspicuous cambiufn 


iihJ'i’' 


of ific latter often containing starch or wcdRCS 

a coii'jjuuous camljiufn zone; a broad xylem rCRion romposwl o 
by metlulJao’ raj-s (.»/; the celU of the latter cont.'iininc efai-cli « senarsteef hv * 
jtylem wedjjes contain farce reticulate tracheJB if) in seattcrtKi the 

parenchiTna (P) contamme 6 . lu-s*" 

of trachea? are associated »Ul 
roots: the medullary rays C>t/) ' 
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Uses and Dose. — Belladonna stimulates the central nen’ous system, this 
effect being followed by depression It decreases the flow of most secretions; 


me root drug externally in liniments, ointments and suppositories. 



I lo 30J.-ro«dered Uel! .doima Root .W> eroy tolicbt brown; rontaimnE numerous 


world hbers (f’) wiili mrrow oIiIkiuc porM trnHiCJi with miniiKr niarkings or simple pores 
{T) and fragments of parenebj ina ti'snc H’) 

Adulteiiant-s -ncILatlomia lAiaf ha^ adtdternted or «ubstitiitcd nith 
Scopola lca\p«, Poke Hoot loaves and 5ofannm mgnnn leaves HoILadoima 
Root Ins been admnctl with Poke Root, ScoptiK rhizome, Altlic.a root or 
Inula root. Poke Root (root or ll^a^cs) h detcctwl In tl.o presence of raphides 
of calpuni oxalate and the diamoiid-shaiwl fmrtlcred ijores on the tracliea*. 


'I bc driig'omirs in fuofonn, s’omotthat bifurcated pieces and cont.ams inan- 
drasormo (i^mcric with atropme) and an alkaloitl rr-«pinblmc liyo«rvainme 
Aroutul tins drug cluster in.any curious traditions It was rccardeti witti gro.ii 
teneration by the ancients, who recojinirtsl its narcotic proj'erties. 
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perenniaUiSb pon'ing^n the^rion of « of Scopoha cmUm. 

and neighboring regions ^ eastern Alps, Carpathian Mountain 

and 15 mm!"iVdFameter^finnr»l*°T'' tortuous, up to 12 cm. in lengtl 

brown, longitudinally ‘fu’rromd &tiv 'inSt“‘’'“uf ’ Wf' 

stem-scars about ^ mm in annulate, with numerous circulai 

remnants- frSre ZlV T”'-' V '“"if "'‘b root-senrs and root 

bark 1 nrm or le ™in ^ internally whitish or light grajdsh bm.n, 
odor slight; taste slarchy,\Sish“lcrid 





Fig. 304. Different kmda of tracbciB. A, Transverse section of stem of 
fiKll” thrro traclie® from the older Tiood containing tyJwc^ 

•3 mih 
ion ct 
Ihic*!' 

cmng iri . wood libers (w) and parenchyma (p) containing starch. U. 

of scopola rhizome shmvmg the characteristic mde. reticuJate trachea) and portion oi j 

chyma containing starch 


The roots, attached or in pieces, are cylindrical, tapering, trom 


Y/'- "J* pieces, are cjninancai, , . . . 

m diameter, longitudinally wrinkled and marked by lenticular, 
resembling lentieels. 

The structure of Scopola is illustrated in Figure 305. 




SCOPOLA 


553 


Scopola contains about 0 6 per cent of total alkaloids, including atropine, 
hyoscyamine and scopolamine 

Scopola resembles belladonna root in therapeutic activity, although it is 
somon hat more narcotic because of the presence of scopolamine 



ujjutwjs uijiueu'r i,, i jfJU Wipwjiig muH-u ^.j u.. -- • •• • 

Scopola Leaf is the dried leaf of Scopoltn camiohm and is used in motlicine 
like Belladonna Leaf The leaves arc obovate, slightly acuminate and taper 
into the rather long petiole. The calyx lobes arc relatively snort and the cap' 
sular fniit (pyxis) is almost conipJetcly endowed by tlie calyx tuiic A fciN 
glandular hairs may ho present TTic trachea* ha\c annular, spiral or reticulate 
markings, and simple pores, but tho-c watli liordercii pores do not occur. The 
sphenoidal crystals resemble tho«e of belladonna In gl.\cerme preparations, 
spherito aggregates of carbohvdralca arc formed, espcciallv in the calyx. The 
epHlcrmal colls of the lc.aves arc Hrngiihrly papillose, giMnc a^tuberculate 


ings being more uniform and more marked than those in the similar cells ot 
belladonna. 




iSiuniiiiiAUi:; tAaHLY 


Japanese Bellado — — - • 

and closely related * • . ' , 

contains the same j . ' 

also used. 

'i'lrK SoLVNACEous Alkaloids 

Tlie principal alkaloids of tliis ^oup are liyoscyamine; its isomer 
atropine; scopolamine; and the anliydrWe of atropine, apoatropine and 
its isomer bclladonninc. They are tropine derivatives, and are usually 
esters. 

Hyoscyamine, Ci,lIjiO»N, 18 the tropine ester of /-tropic acid, and is rcadil.r 
hydrolyzed by boilhi;; in dilute acids or a/kalis to form; 


ciir-cn—cii, CiH» 

ill 1 

CuIImO.n + iijO >-» N.ciitCiroii + ciLcooir 

I I ! i 

CHr— CM— CHi CIIjOH 

Tropins Tropic »cid 


Ilyoscj’flmiric oceiirs in colorless crystalline needles^ and js levorotatory. 
IVlien it is extracted from the plants in uhic/i it occurs it ustwUy is racemized 
diirinK the process, bemg thus converted Into the d/-compoimd, which is atropine 
Hyoscyamine Sulfate (U. S. P. /SS2 to fflIC) occurs as a ^\hite, fine, crystal- 
iitio powder; it is very poisonous; 1 pn. is soluble in about 0.5 cc. of water, or 
5 cc. of alcohol. Averncodojic, Oomff. , , ,, 

Hyoscyamine Hydrobromide (U. S. P. fSO-f to I03G) occurs as colorle.^? cp'stais 
deliquescent in air, and verj* .soluble in water, alcohol or chloroform. It is wy 
poisonous. Averase dose, O.o mj;. 



Atropine, C.,II.,O..V, (U. S. P. 1S63 to date) is an 
obtained from Atropa Belladonna Liime, from species 


alkaloid usually 
of Datura or ot 
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Ilyoscyamiis, or produced synthetically. It is extremely poisonous. 
It is considered to be non-preexistent in the Solanaceous plants (except 
in traces) but to be formed from hyoscyamine during the process of 
extracting the drugs. 

Atropine occurs in colorless, needle-like crj-stah or as a ^\hite, crj'stalline 
powder, it is optical!} " » . .. • . , i 

mine, the limit of w 
Consult the U. S. P , . 

and purity. Average dose, 0 4 mg. 



Fio 307.— Scopolamine hjiiroln-ointde Oj-slal accrceate' fmm an aleotiolie i-olutiiiti 

Atropine Sulfate (I*, S, P. IStJ.'! to date) occurs ns ttilorh ss cr\ stuN nr 
us a white cr^&talliiie powiler. It is extremely jxiisnnoiis. It effioreset's 
in dry air, and is affected by light. A%erag<* dose, O.o mg. 

J. 1, r— TT .,i„. ♦ .r.i.p.r 


It occurs as an almost col()rIc«.s s^nipj’ liquid from its clilurofonnic solution; 
as colorless crj’stnls from its ether solution. It is lc\ orotatory. 

Scopolamine Hydrobromide or Hyoscine Hydrobromide (V. S. P. 
1894 to date) (CuIfjiOiX.IIIlrJlIIjO): Consult tlie U. S. Piiannacopncia 
for properties and tests. It is a |ionerfuI hypnotic said to cause sleep 
which A cry closely resembles natural sleep. Average dose, 0.5 mg. 

Apoatroplne or Atropimine, CuUnOiX, occurs in the root of Alropa Rdla- 
donna in small quantitj", and |K>ssibly in other 8oIanaceoiis plants. It can he 
prepared by heating atropine with nitric acid so as to cati=e tlio lo'.s of one 



5S0 SOLANACBM OK mOUTSllADB FAMILY 

respiration. ^ meduiia and spinal cord and accelerates 

atropine 



Fia. 30S.-'Leaves and /rujfs o{ Solanaccoiis drags A, D, Belladonna, 
barry, cut tranaversely, showing nutneroua seeds; B. h\ Stramonium, the 
apmose capsule, C, E, Hyoscyaums, the fruit being a pj'xis, surmounted hy 
calyx lobes. ^ 

Homatropine Hydrobromide (U, S. P. 1005 to date) 
is the iiydrobromide of a synthetic alkaloid formed by the inferac lo 
between tropine and mandelic add. It is extremely poisonous. 

Consult the U.^S, I’harmaroprem for properties and 

, lcs« complete, sad 


Homatiopine Methylbtomide or Kovattopiue, 

(N. F. 1947 to date), when dried at 100® C. for three Iioiirs, 
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not less than 3.7 and not more tlwm 3.85 per cent of N. and not less 
than 21.3 per cent and not more than 21.9 per cent of Br. 



I’lo. 309 — riowennR branch o( Unoteyamtu niiKraRnuuc. ehowinR acutely loIxxJ 

Ica\e9 and t«o of the funnel-form flowers. (After Newcomb ) 


It occiiM as an odorles.#, wbite, crj'stallmc imwtlcr with a hitter taste. It is 
extremely poisonous. It is u«etl ns a pedativT, especially for pa«tro-into«.tina1 
spasms. It is less toxic than atropine. Avemcc tloso, 2 0 injr. 

Eucatropine Hydrochloride, CitllaOjNMICl (U. S. I’. 1012 tn tlate), 
wlien dried over sulfuric ticitl for four hours, <x)iit.a!ii5 not less than 
SO per cent and not more than 80 per cent of eueatropinc. 
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It occurs as a white, p-anular, odorless po^vder, readily soluble in water, 
alcohol and chloroform. Its solutions are neutral to litmus paper. It is extremely 
poisonous. 

The drug produces prompt mydriasis, free from anesthetic action, pain, 
irritation, etc,, and is used mostly for its mydriatic effect. 



Ffo. 310.— Flowers of Hvoseyantus pallidas. (After Newcomb ) 


Pharmacologic Summary.— Atropine prcKluccs (1) complete P • 
of the peripheral distribution of tlie parasympathetic nerves 
thicolytic action), lienee serves as a mydriatic; antisialagogue; an ^ ^ 
tic; antidote to pilocarpine, muscarine and physostigmine;antispa 
in colic, spastic constipation, etc-; for relaxation of the penp^ e 
vessels, hence a flushed skin and even eiy'thema. (-) A ^P‘” , m 
doses is a gentle stimulant to the respiratory and • of the 

Atropine on local applications causes a dullness or slight P‘ ‘ ^ j^g jt 
sensory nerves, hence used in liniments, ointments and PP . 
eases pain. (4) Atropine excites, then paralyzes effect, 

medullary centers, hence has a b^iinotic, s<^atne and oon* 

To produce mydriasis, hyoscyamine is effective m o j^opinr 

centration, scopolamine in one-fifth the other hand, the / 

in twice the concentration as that of atropine. f nr.?np is but one-fiftli 
complete recovery from mydriasis with homatrop 

as Jong as when atropine or scopolamine are used. lovdriatics. 

Ilvoscyamine and scopolamine are used but . - ,,god* to 

They arc definitely cerebral sedatives. Hyoscyami used as 

excitability, especially in the insane; sfopolamme is e. 
a hj-pnotic in “twilight sleep, ’ and has been siigg 
anesthetic. 
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HyOSC?AMt7S 

Hyoscyamus or Henbane (U, S. P. 1820 to rlate) h the dricjl leaf, 
with or without the tops, of Hyoscyamus nifjer Linne and yielding not 
less than 0040 per cent of the alkaloids of Ilyoscj'amtis Ilyosctjamus 
!s the ancient (ircek and Latin name forine<l from two (Jreek words 
meaning hog and bean. The plant h said to be poisonous to '5\% 5ne. 



1 10 .ni -llyo“cyamus potiiJrT Kra>iM» gr«H a.wV f;wn, frncnirni' of PMiJprrev> 
«itl) ncA»lv ^trnl^5^C M! »aH« ^toiuMa up <o m«rron< lone anil numprom iiairs fnj 
fn>m upjxT “iirfaw of leaf <f»> {n>m porfspr (el iKin.clsniluhr Imirs uni^efiaic. {• 

«<> !(1 fctUsl KUniiiilir liair* Wi um-S'rnte or wilH a I- l«> J-cpllt*! Btslk aiiil a <t- to s- or 
hcnrl c/itriiim oxtaieir) niaxtlytttu»nrfrlm)r [>rj«nn <jfi M 2'i nurmtti m lenctfi 
or rarely in ro'.etle» or rpliciKiiiHl micro* rj'taJa. xyk-m frnsnnent« i/I uliowme rinral anil 
doitcil trarlip^ nii<l »ia«l fil>cra aitb linn iinroiia '•iuthtly tisrninc<l unlU fracmenU from 
ini'lrib aiiii »iem *.ti«wiiiK rinmcb tJevrlojiei! collcnrliiTna. 1 it« 1 lff> anti parcnciiyma 
ocea-'ioml itollen Kratn' up to lOmicrons in diameter, aitb 3 poro sdiJ 3 railntins fumisa 


Tilf jilant ts an annual or lafennud herh (Kig. 3i)^) imligenous to 
Lurnpe, western Asia iital nortliern Afrien am! etiltivnted in Uu«da, 
England and (5crman\ , and to some extent in the riiitetl States and 
Canada. Tiic hicnni.il form is that inoe>t generally cultivatctl in Eng- 
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Purpb Stramonium (Pei/i/ra fa/ii^a), which is naturalized in the United 
States from tropical America, is similar to H, afra?nomum, but the 
stems and jlowers nrc pMrf>lis}i. Tiic constituents in tlie two plants are 
alike. Stramonium was grown in England about the sixteenth century 
from seeds obtained from Constantinople. Tiie early settlers near 
Jamestown, \ n., used it as a *‘pot lierb'’ with fatal results, tlius estab- 
lishing its common name. It forms one of our most important sources 
of atropine. 



Fid 3J3— DaTurastramo/iiMW- 


DEscntPTiox,— Usually in irrcjrular, *oatted mass'^s. leaves 

fened, /onffitudmally furrowed and wTinklcd, 2 f ’ fnate; base uneq«a » 

petiolate. ovate (Fig 313), 6 to 20 cm '? grayish 

margin irregularly sinuate-Iobed, the lob« ^.r veins; texture j 

dusky olive green, glabrous except on a 

flowers solitary; pedicel short, calyx 5 -toothed, ^j.g*^cDs5, epipetal • 
fruit; corolla white or purplish, plicate, f«n/ie}-shap<^ » 
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stiRma bicarpcllate. The immature fruit some^^hat conical, 4-valve(l, covered 
\\ith short, stiff emergences; seeds numerous Odor distinct, hea\y and nar- 
cotic; taste unpleasant, nauseous- 
Structure and Powdeh.— See Figures 314 and 315. 



Flo -iH — Trnrwi er‘0 tcrtion of miOrib of loaf of silrarnomum EU. uppor epidermis, 
CO, collenchyma /’.I, palisade ccIH. O, lajer of ceIN containini; rosette nepresatM of 


Constituent® — Ilyoscyammc and atropine, the former heing in ctccss; 
volatile Oil, rcMii, total ash al>out 17 |)cr cent, containing cotiMderalilc potns* 
Mum nitrate; acid-ui'-oliilile a«h, aliout 02 per cent 

The amount of total alkaloid® from the same plant lias been reported ns fob 
lin\6 roots, 02 ixt cent, stems, 0 02 |ter cent, !ea\ps, 035 per cent, seeds, 
0 40 per cent 

Usns \Ni> Dose - Stramonium has an action much like that of belladonna. 

V su1>- 
leaves 
■ hairs, 

dtrarnomi £>euieii or airstnonium SJeeo (ii. .*> i’. Jcju lo linja; is the rijw 
►ncil of Datura Straniomum Linnf Tlie ripening capsules are gatliercd and 

.3 to 4 mm in 
■ -ily flit Icngtli- 

.ing about onc- 
- • when the drug 

oils with thick, 

' ■ ' . . •• • ,j brown contents; 

s with ilistinrt, rresfenf- 

■ ■ The erll' of the endo- 

lie latter ha%ing I or 2 



‘^ui.anacea, or NianrsnADB family 


aSoicK »»»"• 

a amnll pr„p„Ki„„ „f „,™pi„„ 5 toTS"'''’" 


Ui 




amc J: 


\ ^ m 


^m-h 








a 



Scramoniuni |K>w<Jcr ppidcrmal colls Trith sinuato walls, {a) from upt'c'’ 

■j i; lowcrMirfacc.stODiataolliptical, about SSmicroiislong.nndhavm; 

-ilo 6 neiBbbor colls, (e) non-slanflular hairs, usually onli' few and on the younger lea'es, 
uniscunto. S-t" "'••i . * • . •' _UT„li,lqr hairs 

fow, 1- to 2-ce . 0 

25 miorona in c 

IRE spiral or pc a 

from the stem xylem 


Stramomi Radix or Stramonium Root fU. S. P. I&12 to 186-3) is the root nf 

' branched, with a knot y 

•d and the drug carefully 
• ,tlv atropine It is oiten 
cludofl With tho .. __ .. II I -.j 1 into nipfieS. IS 


• ,tly atropine it is ouc 

mcluacd with the herb, nbich, partially dried and chopped into pieef'.'J 
extracted m huge tanks n ith acidified water to obtain the alkaloids. In medicine 

befiadoniia root lias superseded it. 

Flonpondio Datura, the Iea\e.s of Datum arbarea, indigenous to Lhile ana 
Peru and cultivated for its handsome flowers, contain 0.4-1 per cent of sohnaccom 
alkaloids, the leave.*? nra ,,^,,,1 ' 


If its iianasome flowers, contain pci 

alitaloias, the leaves are used in medirinp . i- „..io 

Duboisia IS the dried leaves of ZJuhotsia myoporides, a large ^"cm. 

to Austraba. The leaves are sliort-petiolate, 7 to 10 cm. in length, 1.5 to 
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in width, with an acute aj)CN: and base, and an entire or somewhat rerolute 
margin; m the dmg, usnaily m tlun grcemsii brown fragments, with & distinct 
odor and a bitter taste The dmp contaia^ lo'oscj'amme, seopoiamine and 
pseudohyoscyaniine, aisn a volatile a&aloid re«cmbhng pitunne ami nicotine. 

The leaves of Didxnsio leicfcnrdht, of Australia, also contain a relatively 
large percentage of alkaloids, 

pjturt or Attstrahan Tobacco is the l«if of i>Mioes{ii hapa-oedt and is used in 
Australia like tobacco. It contains 2-5 per cent of a lifpiid alkaloid, piturme, 
which hafc a pungent odor and taste and resemblea nicotine. 

F^aNicotiaase w Lea! Tobacco (U. S P. 1S20 to 1005) consists of the cured 
and dried leaves of the Virginia tobacco plant, Xtcotiana tahneum. Nicatiana 
was named after Jean Kicot, a French titpfoinai, who probahtv introduced 
tobacco into Europe, fnliacuw, or Spanish tobneo refers to the Indian name (or 
the “pd^” f'>'’ smoking it 

The plant IS a tail annual herb indtHcnous to tropica! America and widely 
cultivated The stem is simpie, wvinR ri-»c to large, pubescent, O'atc, entire, 
decurrent leaves, the veins of which are prominent am! more or le«s hairy. 
The flowers are long, tubuJar, pink or reddish and occur hi terminal spreading 
cymes The Jeai’es are lumg m barns, and slowly cured and dried, it«mg: a little 
heat if tlie weather is cold or damp Otiier gpecic? of A’trcfmna are nlvo cult!' 
lated, as A*, ptmea, which yields Persian toii.scco; and A' rnHica, tlie source 
of Turkish tobacco 

The jMwder is greenish brown and shows 3- to (J'Cellcd, non-plandular hairs, 
with a broad basal ceil and not lofrequentiv branching apical ccUs, glandular 
lialra of two kinds, cither with a l*cclled stalk or a 3- to Snrelied stalk, the head 
»> each ca«<! being rather wnall and wiUi 8 to 9 cells; stomata Jnrge and with 
2 or 3 neighbor ce!!>!, epidermal cells striated and somoii list pranulftr on surface 
view , tlie cells of the lacsopUyll with a greenish brown content, some containing 
sphenoidal microcrystals 

Toljscco leaves contain from Ob to 9 per cent of the alknloul nicotine, an 
aromatic principle, nicotianin, or tobacco camphor, to whicJi the eharacteristic 
flavor IS uoc and winch is formed dunng the eutmg of the lean’s The dried 
l^a^cs yield from 14 to ifi per cent of ash, consisting m large part of jyitasaiiiin 
nitrate 

Commercial tobacco h.as been ndultcmicd with chestnut, cherry, ro'C, njclilot, 
cabbage, chicorj-, beet and burdock leases 

in the inanufactHfe of plug tobacc^i vanous other Mih-tanecs are added, as 
licorice, cloves, aniM*, orris root, \amila, deer’s tongue lenips, tamaniub, 
prunes, etc 

Tofiacco is a narcotic, a sedatnc, a ihaphorctic aild sn emetic 

Nicotine, is an alkaknd obtained from cured tobacco (eorimicrcialb 

from the stems, jictiulcs, nndnb*, tninmiDgs and dust fnnn ttilxiceo factories) 
in which it IS jircscut as citrate or inalratc The alkaloid is an oily, solatiK* 
iiqind, colorlew to yellow, Aiwlv Ijciomiug brown on evjxisure to nir. t.astr 
cwoiiuigly acrid and pungent, odor of pjrMline It n icrj' {mi-onous It h s 
local irritant and parabzant Its salt*! (hj drocldondc, sihcjlato ami tartrnle) 
<KCiir as colorless cry.stals, re:»id> mlubfe m water and cotiKulcralily usetl in 
iiKwlicmc Nicotine salts, and largch a couerntrated extract of tobacco con- 
taining alioiit 40 jicr rent of mrotiiip, "are used w si«-av.s ni> fruit trm aiid other 
plants to iie.«troy aphids or plant hce 


SOIANtfM 

Dulcaraara or Tree Bittersweet (r S F lS20to iDor., V V to lani) 
H thedritsl Ktcm of Solanum ijun6 

Solatium or Horse Nettl* Berries (N 1*. J9Jt» l» Pl}!',) of jhp .air- 

<lrt<*d ripe fruit of Sol/rmim mroltnrtue 

Potato IS th** tuber of 5ofauuai (lAerosum Ijtui^. 
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Eggplant is the nearly ripe fruit of Solanum Melongena. 

Tomato is the fresh ripe fruit of hycopersicon esrulentim (Solanum hjco- 
pcrsicum). 

Solanum Nigrum, or Black Nightshade is the flowering and fruiting herb of 
Solanum nigrum Linn^. 

Solanum is the ancient Latin name for Nightshade; caroUnense refers to 
habitat; Dulcamara is from the Latin 'meaning sweet and bitter; tuberosum is 
Latin and refers to the enlargements or tubers on the slender rhizomes; esculentum 
refers to the edible nature of the fruit. 

These plants all possess.a hitter gluco-alkaloid identical irith or sirnthr to 
solanine. It occurs in the green parts of the potato plant, in the tubers fif green 
from the sunlight), a' ‘ *’ • 'ound in the 

leaves and fruits of ’ ' 

of tomato and egg i 
poisonous. 


Solanum dulcamara is a woody climberj indigenous to Europe an^ Asia, 
growing in moist thickets in the northern . ' ^ 

and to some extent cultivated. The fruit 
sometimes eaten by children with fatal efi 

twigs are gathered in the carlj' spring or the late laii, cut luic* bmau « • 
dried. ^ • v « 

Dulcamara is in short, hollow, cylindrical pieces, from 4 to C mm “la - 
eter, outer .surface yellowish or greenish brown, longitudinally wrinKiea 
furrowed and frequently showing leaf-scars and j 

internally shoA\'mg a thin, yellowish brown corky la}’er, a t./ 

somewhat laincllatcd cortex, a broad, yellowish, porous wood, ana a a p 
low pith; odor slight, distinct; taste of bark bitter, and of wood jg-tj 

The powder is light j’cilowi.sh brown, and contains fragment? i.® v-jg 
wood fibers having bordered iwres, and associated with a few , 
possessing simple pores; occasional non-lignified bast fib_ers and 


alcohol, slightly' soluble m hot alcohol, sparingly soluble i , Xotil 

upon hydrolysis yields dextrose and a crj’stalline alkaloi , 
ash, having a greenisli color, about 6 per cent, with about U P 
insoluble ash. , , « diaphoretic 

Dulcamara has been used as a sedative and uypnotic, » 
and a diuretic. It is also claimed to be of ralue as an al 
in some skin diseases , . , . places in tho 

Solanum is from a perennial herb found in dry nems a , bcrr)’> ool- 
eastern and central United States The fruit is a supe S 
lected when ripe, durinc the summer, and carefully une^ • p^tcnwl]}’ 


Solanum is glol 
j'ellowish brown 
tended by the 5-1 


microns in length wi1 
in thickness, epiearp 

content; portions of . , n ' tneiaii*-' 

cells, some containing nearly spheroidal starch grains, 


1 suf>' 
riltle; 
oadly 

aring numerous sceas; w« j " 2 jiim. ■” 

Battened, sWd, 

and nearly smooth; odor sl.„; 

• ( m 138 to 2oU 
>ll.j rtf the outer cphlcrmis Uom ^ ^ 

lorpliou* 

micron* 



1 diameter; narrow traehejE with spiral or rcbculate thickenings; occasional 
aicroerystais. 
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Solanum contains an alkaloid, solaninc, wliich crystallizes in orthorhombii 
I)nsjiis, that arc insolnWe in crater and verj* soluble in chloroform and hoi 
alcoliol, and have an acrid and bitter tn5to, Jeavinff a persistent tinRlinK sensa- 
tion on the tonpic. 

Solatium is an antispasmodic and a sedative. 

Manaca (N. T. 192G to 1930) is the dricfl root of lirut\felsia kopeana, a large 
shrub pyenvinK along streams in Ilrazil and other parts of tropical America. 
While all parts of tlic plants arc used in Brazil, only the root has been intro- 
duced into general mctJicino. 


is sho^vn in Tiguro 31G. 

Manaca contains inanacinc, a vciy' poisonous alkaloid, resembling stryclimne 

" r* ' ----‘---smnnflrclne.flndaresinoussubstance 


manaccine, and a resinous substance 
*in. 

inatism and syphilis. 


CAPSICUM 


Capsicum or Cayenne Pepper (U. S. P. 1820 to 1942; N. F. 1912 to 
(late) is the dried fruit of Capsicum JrulcsccnslAnu^, kno'vn in comraew 
ns African Chillies, or of Capsicum aiinuim Linn6 var. conoxdes Irish, 
known in cointneroc as 'J'abasco rcpj)er, or of Capsicum annuum ^af■ 
hiiQiijn Sendt, known in commerce as Louisiana Long Pepper, or o a 
iiybrfd between the Ilonkn variety of Japanese Capsicum and the 
Louisiana Sport Capsicum known in commerce as Louisiana P 
Pepper. Capsicum must be laliclcd to indicate whidi of the a 
varieties is contained in tlie package. Capsicum yields not less 


12 per cent of a non-^'olatilc ether-soluble eidractive, 

Capsicum, from the Latin capsa, meaning a box, li. 

■ - ^ t;/rHte^cenJ, Latin, refers to the sl^ 


partially hollow, box-like fruit; jruiescems, i^uuu. 

character of the plant; and annuum, Latin, refers to the onnu 
actor of the plant. . , , * t high. 

Capsicum fruiescens is a small spreading shnib, in 


indigenous to tropical America and cultivated in tropical 
Africa, India. America and Jaoan. Aoparently, the more r P 


climate, the i 
annual form 
central and 


tries, under the names of Garden Pepper, Paprika, pL# (haa 

AH nf Mipse are less 


Cliiilies, Tabasco Pepper, etc. All of these are i p jnedicin^l 
African Chillies, but are verj' desirable as upon its 

value of capsicum is as a rubefacient, which vawe P Afrie^^” 
pungency. The U. S. Pharmacopceia recognize ® ^ years; 

Chillies as a medicinal agent for one hundred an w annuity 

when a pungent controversy over the admission o i delete the 
to the monograph arose, the Revision admitted 

monograph, rather than to degrade it. it can he 

the monograph and the inferior Louisiana Pepp > 
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expected that capsicum ^^i!l soon disappear from the inedicinal field, 
for Avhen the official standaMls of a drug arc degraded, that drug soon 
disappears from medicine. 


• 1(0 



Fk< 11* —Gordon pepper {Captieum <innuum) tranivor^p vcction of pprirarp sIiob* 
»i8epirf«fmi«<<p),li>f«i<lcnni' Wo». (ip>'^»T«rt»<>nrelNI>'>Mnst}iirk |>c>ro»4Hui^ris»l«B!U 
onii roiitaiiiinA oi] (o) ttiid rc'in D-irenHiynn i (|<ci) . fthrot Awhr ig) , inn&r epidenaii 

(i, ep) coinpoW of tiiirk. liKixficd, imtxHH <vlU 

African cajonnc cojues ohjellv from the ports of Mombasa and 
Zanzibar in Kast Africa and Sierro I.-t'one tit West Africa, and »s usually 
liesipnatt'd in the tnule In th<* port natnid Japanese chillies, usually 
e’fportjd from Kobe, are sttmenliat less pungent than African capsicum, 
hut more pungent than Madras or Boiubaj chillies from British India. 
Of (lie 2 to 3 million poumK nnii<i.iliy iinporttsi into the Ignites! States, 
.ihout one-half comes from British India, oiu^-third from Japan an<! one- 
'.i\th from Africa Only the African sliould Iw us«l in medicine. 

f'ajisicutn uas first re/ermi to in N9i U} Chnuca. a ph.tstcjan who 
acisrtnpanted ('olmulms on liis second \o\agc to the West Ifidit*>. 
Plants were uitroduco! into liuha hv the Fortugnese at an early date 
an<l later into Africa. CBjiHKinn h oflieia! in nearly all the pliarm.aco- 
fia'la-s of the xvorld. 

Di ‘^niPTioN. -Afncan chilhrs are uidoni;, conical, laterally cotniirc.'W^, 
from 10 to 2.* nmi. m Icngtli and frwn -t to 8 inm in dianipter, rarely with a 
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reliant of the calyx and a short pedicel; externally brounisb red, glabrous, 
shiny, somewhat translucent, more or less shriveled; apex acute, base somewhat 
rounded; pericarp thin, brittle or somewhat coriaceous; inner surface nith two 
or three distinct longitudinal ridges, longitudinally striate, 2- or S-Iocular, 
dissepiments thin, united belowj seeds 6 to 20, campylotropous, irregularly 
circular or obovate, flattened, pointed, about 2 to 4 mm. in diameter, 0.5 mm. 
in thickness, edge slightly thickened, cmbrj'O curved, embedded in the endo- 
sperm; odor distinct, sternutatory; taste extremely pungent. 

Structure.— -See Figures 317, 318, 319, and the National Formulary. 

Po^\^)ER.— Yellowish brown to brownish red; outer epidermis of pericarp 
mbstly of quadrangular cells up to 80 microns long arranged in regular rows 
(Fig. 318), with thickened and cutmized outer and radial walls, the surface of 
the cuticle finely striated and the radial walls somew hat wa\y and very sHghth 
beaded; inner epidermis of pericarp of elongated cells, some of them very thin- 
walled, others in large oval areas with thickened, beadetl, lignified walb, 
epidermal cells up to 250 micron^; in length, with very waty, contorted, iignmed 




Fro. 318.— Cayenne Pepper (Capsteum 
frulescena). Surface section of ttie epi- 


walii and 
r.awmf^ ‘ 


walls, collenelijTnstoiis cells with guberized walls and cont . j,arcn- 

oil globule.s and irregular masses of chromoplastids; sma , , 

chyma cells from the endosperm containing aleurone grams plandular 

spheroidal starch grains, single or compound, from unni>e > j..^ ralhcf 

hairs with 1- to 3-celIed st.ilks and multicellular heads from the c.ai) , 

Tabasco Peppers are about twice the size, and the /j,e jicricarp 

ten tunes the size of African Capsicum. The with tliickcnoi 

of the.se pepf ’ .slrdcfl^* 

and strongly ' * ro<l 

with tliickcnc ■ loudcwd 

lose Tlie«c 

form, from genuine African capsicum (*«! Ob'- 

CovsTiTUENTs.— Capsicum contains capsaicin (a ^ ^ ^ 

extremely pungent principle in the dissepiments of t ic 
phenol having the formula. 
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on 



CH> NH CO (Cno« CH:CH cn(cir,), 


Capsaicin imparts a distinctly puni^nt taste to water, even when diluted 


Hungarian paprika is particularly rich in ascorbic acid (vitamin C). 

Standahds.— Capsicum contains not more than 3 per cent of its stems and 
calyxes, and not more than 1 per cent of other foreiRn orRanic matter, yields 
not less than 12 per cent of non-volatile, cthcr-solublc extractne and not more 
tlian 1 25 per cent of acid-insolublo ash. 

Thoroughly mix 1 gm. of powdered capsicum %'ith 50 cc. of alcohol and 


eqimalcnt to 1 part of capsicum in 70,000 parts of sweetened water. Japanese 
capsicum so dduted 1 in 50,000 or Indian capsicum 1 in >10,000 will cive about 
the same degree of pungency Paprika and other capsicum fruits jicrmit lees 
dilution even down to 1 in 5000 

Uses and Pose — Capsicum is used as a rubefacient, it is aKo a stimulant 
and a condiment- Average doM?, CO mg 

AnuLTEnANTS —Powdered caiisicum is foinclimcs admixed with about I per 
cent of a fixe<l oil to improve its appearance, and such powders are likely to 
contain m addition some of the commercial starches or by-products obtained 
in the manufacture of cereal products. 

Loss pungent varieties arc occasionally admixed w-itb the drug. These may 
be readily detected by tlie cfiaracler of the epicarn Capsicum is itself used to 
enhance the pungency of other ppiec ilrugs, notaldy black pepper, ginger and 
mustard. 

Allied Dnucs.— Japanese Capsieam is conical, from 15 to >14 mm. long, 
bright red cxternallv, with usually more than 20 seeds and \erj’ rarely witli an 
adherent cal^'x and peduncle. 


in di.smefcr. 

Ro8eDpaprika,Ilozsspaprika, or Rose Paprika, is Hungarian papnk.a prriured 
li\ grinding pjiecially selected i>ods of paprika, from w hicli the placcnt-T, st.alks. 
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and stems have been removed. It contains no more seeds than the normal pods, 
not more than 18 per cent of non-voIati!c ether extract, not more than 23 per 
cent of crude fiber, not more than 6 per cent of total ash, nor more than OA per 
cent of ash insoluble in hydrochloric acid. It possesses a beautiful red color and 
a pungent, savory taste. 

Konigspaprika, or King’s Paprika, is Hungarian paprika prepared by grind- 
ing whole pods of paprika without selection and includes the seeds and stems 
naturally occurring with the pods. It contains not more than 18 per cent of 
non-volatile ether extract, not more than 23 per cent of crude fiber, not more 
than 6.5 per cent of total ash, nor more than 0.4 per cent of ash insoluble in 
hydrochloric acid. 

Pimenton, Pimiento, or Spanish Paprika, is paprika haring the character- 
istics of that grown in Spain. It contains not more than 18 per cent of non- 
volatile ether ■ * . * It rt. -f — .,l™ fit,..- tViAn 

8.5 per cent o 
chloric acid. - 

• * •' or, andwithnoperceptiDie 

■ . and a peculiar odor. The 

* it odor. The placent.T are 

■ ■ . irp- 


SCHOPHULARIACErE, OR FIGU'ORT EAimY 

This is a large family, represented by 205 genera and nearly 
species of herbs, shrubs or trees. The plants are characterizec 5 
having gamopctalous corollas, which may be nearly regular bu 
usually 2-lipped, the stamens being frequently didynamous aw 
fruits usually capsular. Among the anatomical charactcristjcs 
lowing may be mentioned: neither a subepidermal x. 4 

sclerenchymatous ring in the pericycle are developed; calcium , 
secreted in the form of small prisms, octahedra or acieuJar 
The non-glandular hairs are; fn) unicellular; (5) uniseriatej (c; 
lar, having cystoliths; and (d) multicellular, or branching, ” . ^ 

hascum and Pauloumia. The glandular hairs are (a; wse ‘ ^ 

unicellular stalk and a unicellular secreting head; W ‘ r,i,vl) 

2- or more-celled glandular head; (c) peltate-glandular. ic nroteia 
of the leaves contain not infrequently crystals extenfl 

substances. In Scropkiilana, idioblasts containing 
from the epidermal layers to the fibrovascular bundles. 


DIGITALIS ^ ^ ^ 

DigiMs or Foxglove (U. S. T. 1820 to 
Digitalis purpurea Linne. Its potency is such tn- , p Digitalis 
directed, 0.1 gm. shall be equivalent to not less ^han • 

Unit or 0.1 gm. of tlie U. S. P. Digitalis Reference btawia^ 

Powdered Digitalis or Digitalis Pulverata (U. moisture 

Digitalis dried at a temperature not c.xceeding powder aud 

content of not more than 5 per cent, reduce! o ‘ eniiivalcut to 1 
adjusted, if necessary, so that 0.1 gm. of it sJia 
U. S. P. Digitalis Unit (a variation of not more than f 
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standard inthe assay results is pcnnitted). Wlien Digitalis is prescribal, 
Po’rt'dered Digitalis is to be dispensed, 

Diffitalis is from tl)e Latm digiiua, meaning a finger, and refers to 
the finger-shaped corolla; it was so named by Tragus in 1539; jyuTpurea 
is Latin .and refers to the purple color of the {iov,er. The plant is a 
biennial herb, probably intligenous to central and southern Europe and 



t iv. <.’(» plnnl of Z>iinfa/w purpurra. rtowii i» tlie MrUinna] I’ljnt 

lI’lmM )>] Ni?»rr,Ha> i 

natundirrtl in vjirioijs parts »»f Kimipc* ami in iiorthern ami westori) 
rnittsl States, and ('anaihi 'Djc leaver im' conrctisl from both the 
first and .secotid vrar plants, usually fmm .Inb t«' Srptenibor. 'Iljoy 
mas a^ crage higher in gliH’«)sich‘s just iH'fori' the evjMnsi/in of the flower, 
arul 'sunlight fa'^ors prodiietion of gliin>sid(*s \\lmh at night npjx-ar to 
be partiail}' JndroJyzed. CoHcctiotis should he made in the afternoon. 
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T of Dicitfllis A scnerni Men of tbe Expcnmentol Tarm uf Cli 

(AUht Afille/) ^ tostingand breeding: of \ar;otjs apeems and varioties of iJ'piVobJ. 
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be dried rapidly and thoroughly at a temperature of 55® to 60® C. in a 
Jrying room, then stored in ^-ater-proof air-tight containers. Some 
digitalis is imported from England and central Europe, but the larger 
supply comes from plants cultivated in Pennsylvania, the Pacific 
Northwest and Jlinnesota. Digitalis seems to have been used externally 



Fin — Tran-i'crvo ijorlion of Djcttali-* iliroueU one «>{ ll i> xciii'* iiptK-r 

cpidcrtni''. P, fhlnrenrhymi (mevjph>U). rontaininit t.E lowpr riudomn- 

i), RHnclulnr hairs .V, non-Klanilular hairs. C. foltcncJiyiua T. trarlicx or \cvseN, .S. 
teptomo or bic\c 

by the ^Yelsb Parkinson ri'comincndwl it in Ki-IO. but its internal U‘«c 
was not 111 vogue until its rcooniinendation b\ Withering in 1770. It 
has been ofilcial in most pliarinacopnias since the eighteenth crntiin' 
and in all islitions of the 1' S. Pliarmaeiipcr'a 

Df.vc-uiitios.— I' pu.slly more or le^s mimpled nml broken into frntrmrnt*, 
laiiimn o^atc or o%alo-laiiero\ate, 10 to 25 cm in Icngtli, 5 to 11 cn\ m breadth. 
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The Glycosides of Digitalis 

The active constituents of Digitalis are frequently referred to as the 
cardiac glycosides because tliej' are cliaracterized by tlie higlily specific 
and powerful action wliidi tlicy exert upon the cardiac muscles. In the 
natural state the glycosides arc associated with saponins, also glycosidic 
substances, which affect the solubility of the cardiac principles, but are 
inert therapeutically. Though the pharmacological activity of the 
glycoside resides in the aglyconc portion of the molecule, the sugars 
when combined with tlic agh’cones increase both the potency and 
toxicity of the active principle. In addition the sugars affect certain 
physical properties of this chemical combination, such as water sol- 



Fw. 32C>.—Digitoxm sphero-crj-stals Jrom an olcoliolic solution. 


ability and diffusion through semi-permeable membrane 

peutically they determine the persistence of the cartinac • 
aglycones can be desugared bj' acid or enzymatic h} f ^ ‘ 

cally, the aglycones are related to the bile acids an s 
empirical formula as CzaHwOd-g). The basic structure unsat- 

phenanthrene nucleus to which is attached a the doubl<^ 

urated lactone ring is indispensable whereby a gjimnce of th^ 

bond reduces its toxicity and if there is a complete Uis. pp * 

Kfinds the eomoound is therapeutically mactu ^ ^ +f,esterco- 
: activity 

{iffcrent 

cf ' ■ I ' • • ^ soluble 

solubilities in aqueous and organic solvents, .nv. 
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in water or aqueous alcohol and almost insoluble in the usual fat sol- 
vents with the exception of chloroform and ethyl acetate. They can be 
obtaincfl from the drug by exhaiLstive extraction uitli methyl alcohol. 

Constituents ol Digitalis Purpurea.— Tlje impoitaiit constituents are 
purpurea glycosides A and B, and gitalin Tliere are also present digi- 
tonin, . •- 

frequentK 
A and B, i 

IVnr> .VI„ \ U 


yield the same sugar, but different aglycones, namely digitoxigenin, 
gitoxigeiiin and gitajigenin respcctKely. ])igitt>\in and gito.xin each 
\ leld three molecules of digitoxose and gitalin only two molecules. 

Digitoxin (U. S. P. 1947 to date) is a well-defined, colorless, odorless, 
er,\stalline, bjtte ’ • . t 

into solution in 
in that inenstru 

green w itli h} drochloric acid It may be identified by Keller's rcai-tion, 
which consists in dissolving It in glacial acetic acid, adding a drop of 
ferric chloride solution, and then, gently, sulfuric acid to form a lajer 
below the acetic acid. A brownish green band is first forme<I after 
which the acetic acid layer becomes greenish blue and then indigo blue, 
while the sulfuric acid liecomw brownish red. Digitoxin is the moat 
toxic of the active constituents of the lo,aves, and is accumulative in 
action. 

Gitalin is one of the three main glxeo^id.nl fractions of Vigxtalia 
jniTinirca. It was first obtaimxl from a cold water e.xtraet of digitalis 
leaves by Kraft in 1912. He gave it the name “Gitalin"; it was subse- 
(jucntly introduced into clinical practice under the name of “I’erodi- 
gen.” It Is not to be confused with the elieinically pure glycoside git- 
alin, which has an empirical formula of CjsIImOu and occurs ns white 
rosettes melting at 24.">'’ C The commercial product gitalin, recoguircxl 
bs the N. N. H.. is an atnoTphous substance and probably not a chemical 
md'niduah It is a yellowish-white .nnion>hoiis powder, wliich is ^cr.\ 
soluble in elilomform and alcohol and in almut SIH) parts of cold water. 
In tlie<lr\ state it is quite stable retaining its action witiinut any change 
m j)otenc\ or deteriomtion over pcrUMls ns Icmg as twi» ve.irs J’linrma- 
<-nlogind and clinical rciiorts claim for it ,all the effects produrol bv 
whole digimlis preparations, with more acctirately coutroli.ildc condi- 
tions of absorjition an<l tlicnipentic action. 

In ■ , . ■ . . 

sol 

treatment witli h\clr<x4iloric acid, but a .sulfuric ac id solution bc(X)ines 
garnet-rnl in color on boiling For sonic time 1 tjgitoiiin, w hen nuliyilrous, 
ix-<nirs .'IS an nmoqdious botli . wliile with .111.0 it b a er^ stalline, cliemi- 
eall.i uuifonn body. 
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Constituents of Digitalis Lanata.— Stoll isolated from the leaves of 
Digiialis lanata three chemically pure glycosides, known as lanatoside 
A, lanatoside B, lanatosidc C, also known as digilanid A, digilanid B, and 
digilanid C, respectively. TTicy all contain an acetyl group which on 
alkaline hydrolysis can he split off, giving rise to deacetyldigilanids A, 
B and C. Stoll also demonstrated that an enzyme, lanatosidase present 
in the leaves, splits one molecule of glucose from each of the compounds, 
leaving the acetyl glycosides. Upon alkaline hydrolysis these compounds 
lose the acetyl group, yielding the corresponding glycosides. These 
glycosides arc digitoxin from lanatoside A, gitoxin from lanatoside B, 
and digoxin from lanatoside C. On enzymatic hydrolj'sis of the lanato- 
sides, both the glucose molecule and the acetyl group are removed and 
the respective glycosides are liberated. Two of these glycosides, digi- 
toxin and gitoxin, found in Digitalis ■purpurea are identical with the 
corresponding glycosides derived from lanatoside A and B, respectively. 
Digitoxin and gitoxin from both sources on further acid hydrohsis 
each yields three molecules of the same sugar, digitoxose and the cor- 
responding aglycones, digitoxigenin and gitoxigenin, respectively. At 

.1 .....It Jf ..U+ni’naH frnni 


the same time no counterpart of the glycoside digoxin, obtained from 
, ^ . A, . T^. .. .. . the 


lanatoside C, can be found in Digitalis purpurea while gitalin in t 
latter cannot he found in Digitalis lanata. Stoll demonstrated 
gl,\ cosides digitoxin and gitoxin are act\mlly degradation products of t e 
compounds as tliey exist in the natural state. TJicse natural glycosi es 
in Digitalis purpurea are identical with those in Digitalis lanata 
that they lack the acetyl group. Tlie yield of pure genuine gbcosi 
from Digitalis purpurea is very much smaller than that from 

lanata. The components in both kinds of digitalis plant vary in ‘ ® 

specimens within one and the same species and in 
The proportion of the three components in the average digilani m 
lias been found to be about 40 per cent of lanatoside A, P® 
of lanatoside B, and 37 per cent of lanatoside C. . 

Lanatoside C (U. S. V. 1947 to date) is a pure substance possess) 
characteristic crystalline form with a melting point of -4 
It is easily soluble in methyl or ethyl alcohol. Althougli on j o 
. •_ . .i - .1 I i ife tlippnneutic use. 


soluble in water, this solubility suffices for its therapeutic 
empiric formula is C^HTeOjo- enzvmatic and alka me ^ 


izymatic ana clvcoddc 

the glucose and acetyl radicles are liberated, leaving f i; 
digoxin. Further acid hydrolj’sis splits off three nmlecu j,jj<ii|y 

leaving the aglycone, digoxigenin. Lanatoside C is a s ‘ 3 

absorbed, and promptly effective preparation which can 
potent therapeutic agent . , , , j cleavage from 

Digoxin (U. S. P. 1947 to date) is derived by hj droly j)mtalis 

the natural glycoside lanatoside C of Digitalis mno ' . sugor, 

orienialis and is formed bv a chemical combination o a p gtalile 


digitoxose, with the cardioactive aglycone, digoxigenin. ^Qj^plctcly 
crystalline substance. The drug is promptly and a . 


The drug 

absorbed and is cumulative. 
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Uses and Dose.— Digitalis increases the contractility and improves the tone 
of the cardiac muscle; both reactions resulting in a slower but much stronRer 
heart beat; also digitalis stimulates the vagus center, which tends to diinini«h 
the cardiac tone and excitability, thus counteracting the stimulating and 
strengthening effect of the peripheral action. This explains the need of careful 
dosage to be determined experimentally /or each patient. The effective thera- 

,•1 , , . . . , . . lU- 

>\e ' 


. m- 

pensate for mechanical defects or stnictural lesions. The finely powdered 
leaves or the tincture are still considered the most desirable forms for digitalis 
medication. 

Adulteiiants. — In times past digitalis leaf has been adulterated or stib- 
stituted with several hinds of hairy leaves, .such as those of. Piper angustifehum 
(Fam. Piperaccx), Salvia Sclarca (Fam. Labialx), Verbascum phlomoides or 
D. thapsiis (Fam. Scropkulariaccx), Inula conyza (Fam. abo from 

several non-official Digilalis specic.s, as D. menstrosa. Since standards haje 
become more stringent, practically all adulteration of digitalis, except wit 
inferior quality of the true drug, has ceased. . c- •* i A 

Allied Dnucs.—Digitalis grandiflora, growing abundantly m bwitzenana, 
produces leaf drug said to be as effective as the official Digitalis. 

Digitalis Lutea or Straw Foxglove is the dried leaves of Pirprmw luie > 

• . ,(} appears to be almost identical 


I) . . 1 • c dried leaves of Dfgifelfs 

ruginea and is nearly twice as toxic as the official drug, the activity, owe^er, 

Digitalis Lanata or Grecian Foxglove is the dried leaves of 
a plant indigenous to southern and central Europe and cultivated 

Digitalis Thapsi or Spanish Digitalis is the dried leaves, usually with 
stems, flowers and capsules of Dtgitali$ lhapsi. 


LEPTANDRA 

Leptandra, Culver's Root or Veronica (U. S. F. 1S20 to of 

1910; N. F. lOlG to date) consists of the dried rhizome and 
Veronicastnun virginicum (Linne) Farwell {Veronica j^an, 

The name Lepiandra is from two Greek worxls ^^nnica. 

referring to the slender stamens; Veronica refers to at er ‘ ^ 

The plant is a perennial herb growing in meadows .i, [gome and 

of the eastern and central United States and Canada. ' j.*g growth, 
roots are collected in autumn from plants of the _ nauseous 

When fresh the drug has an almond-Iike odor ^ ^ jndefiniteh’- 

taste, which it loses in a measure on drying. It ^ Carolmas- 

Most of the commercial supply comes from ^ irgmia a ^ ^ 

The plant is often cultivated for its beautiful j them, as 

w’idelj’ known to the American Indians; it "‘as cinp . confined 

well as the white settlers, as a violent purgative. ® j professional 
to domestic medication until about 1852 when 1 
medicine. branched, 

DESCRiPTiON.—Rhizome horizontal, nearly brown 

4 to 10 cm m length, 3 to 13 mm in diameter; short stein reinna 

ate yellowish bro%vn; upper surface with conical uu a, 
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et^m.Bp'iro iinHor •inrJ eMo nnrf»rtn« tnfh niimprniiB rnnfB rtr mnt-cP'ira' fpapfnrp 



Fio. 32^ —Cuhcr’e Koot (Lep/antira n>vinie>i) sIioHine tlio 'rrlicilkfc lon'CJ #nd the 
loHK r|>iXe>IiVe tcnnina) racemes 


STiiutTL'nK.- Sre Fifniro S'J'f and Hie Xalional roriniil.irj-. 

I’onDKit -Palo brown to light j'clIotiWi I , • . , • 

and n vcr\ liittcr, acrid ta‘fe; jmrcnclinna ■ 
iirownish lilack. rc^in, the latter frequenlK • 

jrrams in Hie cells; starcli ttraiiis nnnirrou^, _ , . • 

j>i)ljjj(inal, and in> to 9 microrn in diameter; traclicre wifli ppiral thicLcnines 
or eiinple or lordcrctJ jiorea; wood fibers wnth thick lignified porous walls, 
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resembling tracheids; fragments containing a pigment which is colored pink 
or \'iolet upon the addition of chloral T.S. ; epidermal cells of the root hanng 
thick lamellated walls. 

Constituents. — An amorphous substance ha^dog an intensely bitter and 
nauseous taste and yielding on hydrolysis a resinous material and cinnamic 



Fig. 329 — Leptandra: rhizome ehoninR the roots W* ^ Cortr*: 

aerial stem. D, Transverse section of mner portion of a » o 

dermis,!., a deep strand of phloem hawngsmallsievcirroups Trtn.'‘viT** 

C'amh, cambium, //, primary troches bordering on the pi * .ujn. 
of part of the stele of the mam rlur«fn«- /r. the seeondsO p.>TW'n^ 

thick-walled wootl fibers and a singl 

a root Ep, epidermal cells havini , • 

Transverse section of a portion of 
rambmm. L, phloem; II, xylem. CAfter Holm.) 


V. 

; r. f'"* 
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0 4 per cent 

Stand \ nps.—Leptandra contains not more than 5 per cent of attached 
stem-bases and not more than 2 per cent of other foreign organic matter and 
yields not more than C per cent of acid-insoIublc ash 

Uses and Dose. — L eptandra is a catliartie and an emetic. Average dose, 

1 gm 



Plo. 330 — rWfKMfi/B) jifJomoidt*. riowcrinir tops of planti Rrown In ^Wtcinal Flatit 
CiirJrn, U»ner«il> of Minnesota 


Verbasd Foha or Mullein Leaves (N I'. J9I(» to 1P.10) ji* the dried leaf of 
rrrtxijnmi thapsu^, a hienni.sl herb naturalized from Ihiroiw’ and gmwine In 
ficIfN .and wa^te places in the o.a>-lem and central L’niletl Static, often Ix*cnrninc 
a comiiinn uml. The leases are gailicml during {mtntiier, at the time of /lower- 
ing of the plant, and earcfuUj lirkal. 

The leaves are elhpliral, o\.ate or ol>o\ale, riinrt iK'fioIate, from C to CO cm 
in length and 2 5 to l.'» cm in breadth, with an acute or roundwl a|>cx. a dentate 
in.argin, dmirrent l).a«e, narrowcal into the jietioJe; pale grayi«li green and 
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ii . . • 3 utj ^.piy thick and rather rough: iaodorous: 

’ bitter. 

■ ‘lie powder are the branched multicellular hairs, 
wi«e/i con‘-ist o( an iiprif^ht, imi%rrate main axis of 2 to S celfe, fnm which 
uhorls of branch colls arise at the joints, the indindual celLs being from 150 
to GOO microns in length and frerjucnflv containino' ni.-' f»i'>ndular hairs 2-ceIleci, 

' . iving a nearly spher- 

* ' ' ■ ■ ' ' ■ V undulate, stomata 

■ ■ ■ ' J to 5 neighbor celb 

■ ■ ^ , nlage; a trace of a 

. ^.^1,41, un, uuu uotn I to 2 tier cent of resin, part of which is soluble in ether 
Total ash about iO per cent; acid»in«olublc ash 1.8 l>er cent, 

Mullein leaves are demulcent and emollient. 

Verbasci Flores or Mullein Flowers (X. F. I91G to 1930) consists of the dried 
corol/a ivith ndheriUK stamens, of Vcrbfiscum phlotnoides and T. thapstjome, 
biennial herbs indigenous to central and southern Europe and western Asia 
Thefo— uckyand 
rescml. . ■ * . • • b' Recur- 
rent. T • 'Weather 

in .July /xugusi, ana carcluUy dried. , . , . 

Tlie corollas are zygomorpluc, either rotate and about - cm. m nrea 
(!'. thannfome). or .somewhat fuimcl-sha{)wJ and about 3.5 cm. m ^ 

(!'. phlomoidcs); Roldcn-j'cllow when fresh, becoming yellowi.-'h brown J’ ' 
mg; dorsal surface pubescent, the lobes ^ing ovate, the 2 
than the 3 lower lobes; stamens inserted on the corolla, nn^ual, tw - upF 
lieing longer and glabrous, while the 3 lower arc smaller, the * 

very pubescent; odor distinct, sweet; taste mucilaginous and -u « 

I\fullein flow ers contain invert sugar, 10 4 per cent; ^{th 

glucosidnl coloring principle; cane sugar, and total ash about 0 a pi* > 
about I jier cent of acid-soluble ash. 

The drug is a dcmulcentand pectoral. 

I'EDAtrACE/E, OR SESAME FAMILY 

This is a fnmiiy comprising 16 genera and about 00 
or perennial hairy herbs having simple leaves, usuaO> opp , j^. 

that the apical ones .are occasionally alternate. ' g^ed nut 

pentamerous. The fruit is a capsule, a drupe or rarely a ox 
and the seeds are usually e.xalbuminoiis. . „ dandular 

The plants are mostly tropical. Histologically they e- 
hairs with heads whicli are invariably* divided by ver ‘ ^olihary 
calcium oxalate, when present, is usually in the form o 
crystals. 

SCSAMtfM ated varic- 

Sesamum Seed or Sesame Seed is the seed of one more 
ties of Sesamum indicum Linn6. ■ t. 

Scsamim is from the Greek s 


The seeds are small, flattem 
yellow or reddish brown : taste s 
of fixed oil, 22 per cent o 
are nutritious and form 
they are used like poppy 
expression. 


ned by 
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Sesame OiJ, Teel Oil or Benue OB (U. S. P. 1S20 to 1905; N. F. 3920 
to 1947; U. S. P. 1947 to date) b a fixei! oil obtained from the seed of 
one or more cultivated varieties Sesamum indlcum Linne. 

Description —Sesame oil is a pate yellow liquiii, almost odorless, and with 
a hlaad taste. Cottsult the U. S. Phaimacoptcia for constants and tests. 
Co.vsnruENTs.— Sc'^anic ml contains about 75 per cent of olein. Other con- 
' 'teanc, and myristic acids It 

■ .‘ottonsced oil. 

T' •‘•mulccnt and emoihent. 

i-'i’ !! .lii... I!!'! j il P 1831 to 1882) are the fresh 

• .. • The leaves are Jonj^'-pctioied, 

the leaf lamina up to 12 cm loop, Oi’ate or lance-oblonp, rather acute apev, 
entire or toothed or lobcd or e\cn with distinct leaflets The taste is very muci- 
lapmou':. Mucilape is the important constituent, for the drug is used principally 
as a demulcent and to prepare a demulcent drink. 

PLAiNTAGIXACE/E, OR I'LAiVrAIX FAMILY 

This family inchides 203 species of which 200 belong to the pemis 
Plantago. The plants arc annual op perennial herbs widely dbtributcti 
throughout tlie temperate zone. The /loners liave 4 sepals and 4 
stamens, the corolla also showing 4 divisions. The fruit is a 2*ccned 
p)xis. The family is chnraetcrizcil by glandular hairs, the heads of 
which, as in the Labidtx and I'erhemccx, are mostly dividetl bj' vertical 
noils only, the stomata resemble those of the caryophylleous type; 
calcium oxalate b absent and meiiullary rays arc not present in the wood, 
e\en in slinibby species. 'Die formation of cork is superficial. 

PLANTAGO 

Plantago Seed. Psyllium Seed or Plantain Seed (X. F. ]93() to date) 
i-. the cleancfl, dned. ripe seivl of Vhntago VsylHum Liniif*, or of Ploningo 
iDflicn I/iniie {Phntago arenarm M’aldstcin et Kitaibel), known In com- 
iiuTce as Spanish or French Psyllimn Sml: or of Phnhtgo imtn Forskal, 
known in cotnincrce as Rloml I'sjHj'um or Indbn Plantago Sml. 
J'larifago is from the Latin, meaning sole of the foot and refers to the 
shajie of tlie leaf; j/si/lliuni is from the Greek, ineanhig /lea in reference 
to the color, si/e and shape of the sets! (Fleaswl), nrenarm is from tlie 
Latin «rr««. meaning sand, and refers to the sandy habitat of the plant; 
omla refers to the o\ ate shape of the leaf. 

Plantiigo p^gllium is an niiniial. caiilesei'iit. glandvd.ir, jnilKseeiit 
iicrb until c to the Mediterniiiean countries .and e.xte/isiwly niltiv.'itrtl 
m rraiice. i\ hich countri today j ield» the bulk of our mijKirts of I’s.i Ilium 
Mtsl Plmi^agu oru/u is an nnmial ataulescTiit herb native to Asia and 
the Mishterraneaii countries 'Die plant is exteiisheh eiiltivatisl in 
India. 

In Fraiiee, pkinting is done in Xfarcli, ami when the stasis are about 
thnswju.irfcrs mature, in August, the field is inone*! about ilawu, 

II li( n the flew is heavi(‘st. to prexeut MMttering of the s<fd. The plants, 
purtialh ilritd in the sun, are llircshed, the seed cleamil and bagged and 
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allowed to fully dry. In Europe tlie seed have been a domestic remedy 
since the sixteenth century, but only since)! 930^has h been extensively 
used in America as a popular remedy for constipation. 



rio :m -l>«yllmm Seed: ^4. French I>sylhum Seed {Plantago ptyllium). B, Indian 
i'lantago Seed (Plantago orala). (I’hoto by R. S. A ) 







I II Hjparsl^ 

rio 332. — Psyllium Seed Husks. Tlie mucdaginou* p Carpenter? 
from blond psyllium seed. (PliotograpI* by 

De&criftion —The seed of P. psyllium is inm , 

convex; mostly from 1.3 to 2.7 mm. in length, rarej 
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0.6 to 1.1 nun in ’ ' ’ ’ ‘ ' < ■ ... . 

margin, vc*rj’ gios ■ ) 0 ve 

nearer the broadc the 

length of the seen anu icpitaomiug lue emurjo lymu, ueimnut me teen eoat; 
the concave ventral surface with a deep cavitj*, m tlie center of the ba<:e of 
which IS an oval white hilum. 

Seed of P. xndicn, ovate-oblong to elliptical, concavo-convex; from l.G to 
3 mm. in lengtli, and from 1 to 1 5 mm. in width; externally moderate yellow-ish 
brown to dark brown, occasionally sotnewhat often dull, rougji, and 



Fio. S'U -~Plantnao psyllium Mr<Inn tn»iisv«>r^ wjoOon of tlic i-wmI nhowinK n jec<l 
coil with lire* ^plclerm1l fflN {ep) wIioh? ra<lia| und fiutcr walla hrpak down to form 
ni'icilaee when bfoUKht into roniacl with wntrr, and a brown jncnicnt lijcr (p) of more or 
It-*.-, colhp'od relU, a broad endn«pcrm W hnvint Aainuleouier row of lbick-walle.1 nih'ftde 
eon-* (p<i) an.l irreiniUr inner ondo-perm relli (rc) with tinek re-‘er\e rcllulf>»c waU». The 
-iiraiRbt cnil>r>o liea in ibo renter of the endo-pertn. tlic two rot> lotions (o’, e*) lw.inR w-en 
111 the metli'in tran*ier>e sortion TIiTee \ii>*eiiHr Iwimlle-. (rf>) (plcronie Inindlrs) extend 
l<incitn'lmall> throncli each eotjle*ltm TJic eeH« of Imtli enitirjo and ciido«jperm mn- 
tiuii fixed oil mid nleiirnnc ErniiiH (of), thr latter la>init rounded. o\bI or irrepilar in sliat.e 
and nlitmt 4 mirroiis m diameter iiortion of the riidir (r) often remain' atlarJicl 
to tlie see*l Sort ions nf the eee.f'Of /Vtinf>i{;>> tn>f«nandof P[nnlntjo omln exhibit a eitndar 
simrtiirc exnpt that in the litter there i*i no pngnent in the seed eoat (tJrawinc by 
r 11 Wirtb ) 


Sootl of oitihi broitilj elliptical to tn*ate, iKnt-t.h.aixxl; from 2 to 3 .'i nun. 
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' ' the National Formulary. 

10 per cent when calculated as pentosans 
an , (aleurone). Total ash about 3 per cent, 

Standards and Tests. — Plantago seed contains all of its natural mucilase 
and not more than 0.5 per cent of foreign organic matter. It yields not more 
than 4 per cent of total ash and not more than 1 per cent of acid-insoluble ash 
Wljen the seed is placed in nater the radial and outer walls of the epiderni-sl 
cells swell to form layers of mucilage about the seed (sec Fig. 334). The follow- 
ing test for quality has been devised: 



Fio. 334.— Seeds of Plantaoo psylltum pbced id water showing the swelling of the 
(riioto by R. S. A.) 


Place 1 gm of plantago seed in a 25 cc. hours: 

20 cc mark and shake the cylinder at intervals occupied 

allot\ the seeds to settle for twelve hours and note the to . of not 
by the swollen seeds, the seeds of Plantago •psyliiim xi of f/ont/jjo 

less than 14 cc., those of Plantago ovala not less than 10 cc. a 
tndteo not less than 8 cc. , ♦.„ ♦Rr. cuellmc: of *1”^ 

Uses and Dose — Plantago seed is a laxative due should he 

mucilaginous seed coat, thus giving bulk and lubrication, 
taken with considerable water. Average dose, 8 ppnt of powdcrco 

Metamucil (NNR) is a mixture contai-"*'" .W per .. 

mucilaginous portion (outer epidermis) of 
and powdered anhydrous de.xtrose, will 

monobasic potas-sium phosphate 0 25 per ceiii, tit.ij- , .. e(m 
benzyl benzo-^^" nna Lr The mucilagmous layer 

separated by ' 

seed husks ” ■ * 

adjunct in tl 

one to three times a day. 


RUBIACE.^, OR MADDER FA:\nE'i 

This is a large family of about 380 genera jn nearly n** 

abundant in tropical regions but having represen . 
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parts of the world. They ^'ar5' from herbs to trees; the Jea^'es are 
usuaJIj’ opposite, stiptilate .and possess entire margins; the tlouers are 
perfect, the corollas being gamopetalows and of a variety of forms; and 
the fniit is a c.apsule, berry or drupe. Among the anatoinica) features 
the following are the more prominent. The secretorj' elements are of a 
number of forms ; (a) glandular liairs, consisting of several ron s of cells, 
may occur on the stipules; (b) the epidermal cells occasionally contain a 
resinous secretion; (c) cells containing resin are sometimes present in the 
mesophyli; (d) secretory cells h.aving .a brownish content are found in 
the leaves of a number of genera and are probably nidely distributed; 
(e) elongated secretorj’ sacs b.a\’e been obser\'ed in Cinckonny Cnscnrilla 
and other genera; and finally (/} a group of secretory cells temling to 
form internal glands. The fibrovascnlar bundles are collateral; tlie walls 
of the traclicre have either simple pores or scalariform perforations, and 
the wood fibers usually possess bonlered pores or occasionally simple 
pores. Calcium oxalate is seerctod in a great many different forms, 
T 3 ie neighbor cells of the stomata are arranged parallel to the pores. 
Non-glandular hairs are either unicellular or uniscriate. 

ALKALOIDS 

At various places tlironghoiit the text it has been thought profitable 
to introduce brief discussions relatii'e to groups of drugs based upon 
tbeir active constituents. Since the Family llnbiaccse is rich in alka- 
loids, a discussion of that group is introducorl at this point It Is quite 
impossible to formulate a definition for an alkaloid that would on the 
one hand limit the substances usually included in this category and on 
the other hand c.xolnde those substances not usually considercxl as 
alkaloids One of the most common definitions states that an alkaloid 
is "a nitrogenous base of plant origin having marked phj siological 
action.” This is quite in error since some of the alkaloids are not ncccs- 
sarilybasicinrcactionaadmany ’ 

action All alkaloids contain on 
true of the proteins. \Miilc it i 

from plants, there are sul«tances of aniinal origin that from any chemi- 
cal re.'isoniijg ecrtainl.i ought to be included with tlie alkahntJs. A ease 
in point inrliides ephedrhie (of plant origin) and epinephrine (of aninml 
origin) bfitli of uliich are quite Minilar in chcniic.il constitution, 'riic 
best that can be said is that alkaloids ait? nitrogenous, the} arc usualK 
of plant origin. frccjnciitK bo-sie in chanieter and often have a ilefinitc 
phssiolijgiejil action. 

Alkaloids ustiallv c-ontam one nitrogen atom altluniRb some like 
ergotoxine may etintnm up to five. 'Hie nitrogen ma,' e.\isi as n primar.\ 
aimne (It — Nil-),a,se<t»ndar» nmlncassiieli (HjXII) or o die, a tertiary 
jiniinc us surli (IljX) or ea die or n quatenwrx ammonium h.\ ilroxidr ns 
such (II4N — Oil) or Cl die. TIi<?.e forms of nitrogen linkage are b.asic 
nn<! ncronnt for tlie coniinon Imlsic mature of the nlk.ilolfls .Arid amides 
(iirntral) and add iinidi-, (arid) mat nNo be found in the alkaloiils, 
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tobacco, derivatives of both pyridine and pj-rroJidine including nicotine from 
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D. The Glyoxaline Group: 

Imidazole (glyoxaline) is the principal nucleus in histamine from ergot and 
pilocarpine from pilocarpus (see formula in the U. S. Pharmacopaia). 
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E. Alkaloids With Condensed Pyrrolidine and Piperidine Biofs: 

Jropane is formed when pyrrolidine and piperidine are condensed Close!}' 
related to tropane are tropine (page 554), the principal nucleus of the solanaceous 
aucaloiQS, atropine, hyoscyamine. hyoscinc and belladonnine, and ecgonine 
(page 366), the nucleus of cocaine. 
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ivatives of Qmnoline: •nrlude anernoi''”^ 

loids containing quinoline as the principal nucleus me 

nemone Ihaliclroidcs, galipine from Angostura b.irK jn-honldine. 


F. Derivatives of Qmnoline: 

Alkaloids , 

from Anemone tnanciruiues, gaupine irom juiguak'**** 
and the cinchona alkaloids, quinine, quinidine. cinchom^’® a 
(See the U. S. P. and N. F. for structural formutc.) 
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more than one group*. 


Xanthine is 2,6 dioxypurine,; cdSeine is 1,3,7 tranethykanthine, thwphvffiaf 
IS 1,3, and theobromine 3,» dimethylxanthine. These alkaloids arc found in 
coiice, tea, cacao, kola, mat^ and guarana. 

K. Alkaloids of Unknown Constitution: 

The constitution of a mimber of al^loids has not as yet been defiaitel) 

establisnea. Among . 

jervine and protojer- 
lobeline from lobelis 

f . . and many others. 

hemical classification some alkaloids do not fall 
above groups while others can be classified in 

, CINCHONA 

Cinchona, Cinchona Bark or Peruvian Bark (U, S. P. 1820 to 10J2; 
N. F. 1942 to date) is the dried bark of the stem or of the root of Cin- 
chona succirubra Pavon et K/otzsch or its hybrids, known in commerce 
aa Red Cinchona; or of Cinchona Ledgeriana (How'ard) Moens et Trimen, 
Cinchona Calisaya "Weddell, or hybrids of these with other species of 
Cinchona, known in commerce as Calisaya Bark or Tellow Cinchona 

Cinchona Plava, Yellow Cmchona, Calisaya Bark or Yellow Bark (U.S.P- 
1820 to 1894, as Cinchona 1894 to 1948) is the dried bark of Cinclan(i 
CalUaya \^'edde]l. 

Cinchona Pallida, Pale Cinchona. Pale Peruvian Bark, Lora ® 

Bark (U. S. P. 1820 to 1882, as Cinchona 18S2 to 1916) \s the dried bark m 
Cinchona qfficinali$ Hooker. 

Cinchona Rubra, Red Cinchona. Red Peruvian Bark or Red 
1820 to 1926, as Cinchona 1920 to J948) is the dried bark of Uncnm 
succirubra Pavon. . 

Cinchona was named in honor of the Countess 
Viceroy of Peru; succirubra is Latin meaning ‘'red juice; ^ jj 
Spanish and Indian name in Peru for the bark of a tree, fe 
named in honor of Charles Ledger who introduced Ecuader 

East fncfies. 'ITie plants are trees indigenous Co . . ■„ 

and Peru at an elevation of 3000 to 9000 feet, and are cu 
East Indies and India. There .are 36 known species and n) 
Cinchona. . on r^r cent of 

Just before the Second World Vit'ar, Java off 

the world consumption of tJiis important drug. 1 aeonf-* 

this supply from the world, and several valuable an ' j Also 
were developed during the war to take the place o countn’es 

cultivation of cinchona trees w'as undertaken m se\ er 
in Central and South America. j / ^ nhnts predurm? 

Cultivation gives opportunity to select seed P another- 
high-quality bark; also to hybridize one vu of 

Thus, Cinchona ledgeriana-calisaya produces a lug ^ 
than either of the parent species. Selec-ted seeil 
give plants suitable for transplanting when t^v . . t*’ 

are planted in the fields but a few feet » the tree crowu^ 

grow tall, lower branches tend to die and drop o , 
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close together, hence shade the trunks, and shade is favorable to the 
production of quinine. Trees six to nine years old po3ses-> tire maximum 
amoxint of alkaloids in the bark; such trees have producal but a thin 
cork (the cork is inert); tliey can be easily pulled with tractors; the 
fresh bark of trunk and roots is easily removed by hand; when well 
firied it may have an alkafoidal content three times as great as the bark 
from an old tree will ;\-jeld 



J |i. UCi r>in'at t>iic iniO" "i < tnfhamj tvr<\n,hn Inrk fr»im Ja>a l| mm B phnlii- 
I'uwrr' i » )i>n ) 

Thv lurk of the ^tem i*> usnaH\ U’*rfl in the niutinfiK tim- of galenirals, 
while the n»<it bark i' umi! for the extnutnm of the alkalouls. cs|>eei.iljy 
qimiine. 


JiVBlACEA;,OR‘MADDER family 

For the fnstory of Cindiona, whieh is lengthy and filled with romance, 
the stnacnt s?ioii?(f read Uoyd’s History of I’hannacopceial Bru^ 
1/iG natives of Feru seem to have been unacquainted with the properties 



Tio- 336 — C^nchan<^ calxsaya transverse sectiOJi 
nuwefous layers of rectangular eells, a corte* 
coutavning starch (.at) .and occasional jnicrocry ' 
dwts "" ' 

rays (wir) 
isolated or 


of the bark showing a 


£PTk 


'fh fear. 

of the drug, its bitter taste rather mowing 'x yhe story begins- 

Peru was discovered in 1513 it is not until ^ gj. lorced 
Tradition has it that an Indian, overcome v-'itt e 
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tlrmk stagnant water in wliicii fallen cinchona trees had macerated for 
some time. An Indian medicine man near I.K)Xa taught a Jesuit mis- 
sionary the use of the drug, wlio in turn taught others, among tliem 
Canizarcs the corregidor of Loxa. Cam'zares gent the hark to Juan de 
Vega, who at tiiat time v^as treating the Countess Ana dc Oiorio, wife 
of tfie Count of Cfiinchou, and Mceroy of Peru, for tertian fever. Tiie 
Countess recovered and shortly thereafter introducecl tiie bark into 
Europe The u^e of cinchoim was further spread through the efforts 
of the Order. For the next )jalf century or more Europe seethed 

« ith 3 controversy over cinchona, the drug being o idelj contlenined on 



i'to. 317 Ciniboita fwuwjt b-»«t ftiicr* {lit 

0 300 to t .150 mvH in Ipngtii BnUSOlo 1 W mu ron«i in t»i 0» tJiiol., «'.rDh^j iignificU. 
lamelhtcd wa)H haMtig eliolikc, oM»}U« »vwfi% e|>licnoi<l\l tnicrocrj'tsU (Co) mimcrou* 
hut verj miiiuic. parcnchj-tnnioiw n-IU, (f*) nrov.-n tnnnm ma.'sc'i. swrcli 

Rrairis rc!al«'i.(v few. eilhCT amfile or to 5-ro««fo'“''l* lurfivnJuM ftrnm' from 3 to 
.'0 muriHjnB cn diameter, ‘ioic ii’W'in* <ft I ntd i-»rffc (a') ofrindl rerfuicidof, Uiifi 
«•«!!♦ ivali lironn content- 

o!!C hand anti prai-stxl o)i ihe other. Karlt rwmi-s f<»r the dmg were 
Jhirk. .lesiut's Ihirk and iVnniati li.trk It i-» hitcresting to 
note tiiat Idnnavu'-.in nainingthe gi*ju»sdi-.mtl to honor tfte Countess 
hut omitteil the "ifond letter in ll« name. s\hkh error has ctmtinued to 
the 110*^0111 da>. The tr<H‘ iieMing tundtuua hark was unknown imti! 
ITffT In IbM the !>utel» liecan Ms introdiation into .Iu\a and in lS»>h 
the English jntroihmsl U ntt« Iinli.) 

1)1 -cntrTTov In fncroetil*, c<«r«^ {vynder or m doufife fuiilU from l.'> to 
20 mni in dianielor, l»srk 2 to .** tnin iti lfurf.npvH. outer surface wc-sk m{ji«h 
hrott n to nifxlcnvte seihiH f-sf« tirown. mth jtn\ |4l, nitcties of fiifiace-nn liefu ni 
on the •■tfxit hsrk, more or fotieVriol with eorki r}d"e« or (irotuifTranrc- 
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and 'vith transverse fissures, the latter rarely numerous or much intersected 
and having their sides sloping (red cinchona), or with numerous intersecting 
transverse and longitudinal fissures ha\ing nearly vertical sides (j’ellow cin- 
chona); inner surface reddish brown, distinctly striate; fracture short and 
grariular in the perider/n, but in the inner bark ivith projecting bast fibers; odor 
distinct; taste astringent and very bitter. 

Structure and Powder.— See Figures 336, 337 and the National Formularj'. 

Constituents.— The alkaloids are chiefly formed in the parenchyma cefis 
of the middle layers of the bark. Cinchona contains some 25 closely related 
alkaloids, of which the most important are quinine, quinidine, cinchonine and 
cinchonidine, the average yield being 6 to 7 per cent, of which from one-half 
to two-thirds is quinine m the yellow barks, whereas in the red barks, cinchoni- 
dine exists in greater proportion; specimen pieces have yielded as high as 18 per 

cent of total alkaloids. Other constituents '' om/i /mm 

5 to 9 per cent, which forms colorless rhoi 
consisting of golden crystals of quinone on 
and sulfuric acid; quinovin, an amorphous, 

0.11 to 1.74 per cent, cinchotannic acid, from 2 to 4 per cent, which decomposes 
into the nearly insoluble cinchona red, occurring in red barks to the extent of 
10 per cent, considerable starch. Total ash, about 2.55 per cent, ivith 0 lo per 
cent of acid-insolublo ash. The red color in cinchona bark is due to an opmase 
similar to that which causes the darkening of fruits when cut. If the fre.«n imK 
19 heated in boiling water for thirty minutes and then dried it does not beco e 
red * 

Standards and Tests.— See the National Formulary. ... . 

In commerce, cinchona bark is priced very largely on the basis of its 


alkaloid content and frequently on its quinine content. , , r u 

Tt — ... ^ntiperipdic and a fehrijuge. J 


Uses and Dose —Cinchona is a tonic, an antipenodic and a *.} 

frequently produces derangement of the sense of hearing, sometimes, i t 


of sight. Average dose, 1 gm. . , . ^ to 

Cinchona oMcinalis yielding Cinchona Pallida Bark is ^ .i? the 

Ecuador, and is the species first discovered. It is cultivated ^^i wa y 
large cinchona plantations. The bark is usually m small, °^rk-co . 

It contains up to 4 per cent of total alkaloids, one-half to one-thir 


Cuprea Bark is obtained from Remijia purdieana and R. p mpactand 
central and southern Colombia It has a copper-red color, is oar ^ ^ 

heavy, contains numerous transversely elongated , never 

of alkaloids, of which one-third may be quinine Cinchoniai quinine and 
isolated from this bark. Cuprea bark aUo contains li, resemliks 

caffeic acid, of which there is about 0.5 per cent and wnic 
the same acid obtained from caffeotannic acid in coffee. 


The Cinchona Alkaloids 

Cinchonidine, CtsHjjON*, stereoisomerlc with from native 

cinchona, about 0 4 p ,n water but 

bark. It occurs m wt jmmercial salts o' 

readily so in alcohol, 

cincbomdine are listed. occurs 

Cinchonidine Sulfate (U. S. P. 1882 to 1936; N- F- darkeninji 

in w’hite, silky, acicular crj'stals, efflorescent in ‘ etc., 

when e.xposed to light. It is an antiperiodic, a , -tic for u®''* 
weaker than quinine sulfate.. It is used as an an i jj^roic dos<^s 
ralgia, sciatica and rheumatism; as an antispasmo 
for whooping cough, and as a tonic. 
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Ci&chomne, Ci,UjtOXi (U S. P. 18S2 to 1905) ii an alkaloid stereoisomeric 
with cinchonidme. It nas di.scoverDtl in 1811 by Gomez in cinchona and is 
present in from 0,3 to 1 percent. It occurs as whrte to yellow, bitter needles or 
prisms, and should be protcete<l from light. Ten of its salts arc listed cora- 
inercially. 

Cmchonine Sulfate (U. S. T. 1863 to 1926; X. F. 1926 to date) occurs 
as colorless, lustrous, verj.’ bitter crj'Stals, permanent in air, but affected 
by light. It is rather soluble in water, alcohol and cliloroform. It is 
used like quinine sulfate, though somewhat weaker. 

Qiunidine, Ctdlt^OjNj (K F I91C to 1936) js a stereoisomer of quinine, and 
present m cinchona barks to the extent of 0 25 to 1 25 per cent. It occurs as 
white crj'Stals or crj’stalline pouder, slowly darkeninp dn exposure to light. 
It is readily soluble m alcohol, methanol, ether, chloroform and dilute acids. 
Eight salts of qmnidine are list^ eoirnncfcially 



( (o S3S — Quuiinc kuKaCc lone r>rtl,»ri».m)W n(«<tlc^ from ft <Ulute htcciitoiic niiition 


Quiaidiue Sulfate (I . S P IKS:* tn iJJfti, PKli* to date) occurs in 
white. \erj bitter, fine in.'-t.iF, readiK Mihiblc in wafer, nicoliol, 
methanol .ind « hl«»niffinii It iv an auti|wno«li< .ind proto}ilR,smie 
jMiison, it is use<l partidihtrh to inhibit anrinilur rihrillatioii, in an 
jneragi doseofll2gm. 

Quinine, f'«,Hz.<bXt fl' S P IS-sJ to 1912, N P. to date) 
iMi'iirs a^ white, odf>r]e>>,, biiikj. \er% bitter <r\staK or <ta stalliiie 
j>i>Wflcr, It ilarkens on e\;i«»"*uri to light, and eniorcNfi-* in drj air. It 
11 freclj '•oluhle in ah-oiioi, ether awl rldoroform, but slightly .solublr* 
in wiiti r l'ift>-fniir of it** '.dts an* roiimienially hsUxl. 

Quinine Sulfate (I liupiirt* qmnme sulfate, IS.11 ti> 1812, Pun*. 

Isl2 toilatej «snirs in white, mlorlfsi, hitter, fine luxslh'-like erjstah; 
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usually lustcrless. It becomes 'brownish on exposure to light. It 
readily loses some of its S mols of crj'stallizatioii water when exposed to 
dry air. It is not readily soluble in water, alcohol, chloroform or ctbw. 

The drug is a protopla.sinic poison, especially lor protozoa; a specific 
antimalarial; an antiseptic; an antipjTetic and a tonic. 

The following quinine salts have been recognized in the U. S. Pliar- 
macopoeia or the National T’ormulary.' 



Fio. SSS.—Cinrhoninf" sulfate OTtliorhombic crystals from a saturated 


Quinine Bisulfate or Quinine Acid Sulphate {U. S. T. 188.- o 

Quinine Dihydrochloride (U. S. P. 1916 to date). , 017 . N. !’• 

Quinine Ethylcarbonate orEuquinine (U. S. P. 1920 to i- > 

1947 to date). mi", v F 1947 

Quinine and Urea Hydrochloride (th S. P. 1910 to 19 < > -■ • 
to date). 


Quinine Glycerophosphate (N. F, 1910 to 1920). 

Quinine Hydrobromide (U S P. 1SS3 to 1930; 
Quinine Hydrochloride (U. S. P. 1SS2 to 193l>, 


N P. 
K. F. 


1936 to date). 
1936 to 


a S. P. 1942 to date). 

Quinine Hypopbosphite (N F 1910 to 1926). 

Quinine Phosphate (N. F. 1936 to date). 
Quinine Salicylate (U. S. P. 190.5 to 1926, N. 
Impure Quinine Sulfate (U. S. P. 1S31 to 1842). 
Quinine Sulfate (U, S. P. 1S42 to date). 


F. 19;^) to date)- 



IPECAC 


G03 


Qwniiie Tarmate (U. S. P. 1916 to 19^). 

Quiniae Valerate (Valerianate) (U. S P 18<J3 to 1905; N. F. I9IG to 1920), 
Totaguine (U. S. P. 1 943 to date). 

The more readily sotulde fpiminc salts ate the Bisulfate, Dthydroehlorule, 
nydrocidoride, and Quinine and tTrea lljdrochlortdc, winch arc u®ed {or intra- 
venmis injection Others, such as Quinine Tannate, are so insoluble in the 
vahva as to greatly reduce the hjttet taste Some have rather specific u«os; 
such as Quinine Oleatc as a prc\-cntive of sunburn and x-ray biirri , 

dilute solution in % olatde solvents, for jnoth-proofinc ' 

IS a pronounced antiseptic, especially on tl 

nervous headaches and hysteria; Quinine ai „ > niuable 

local anesthetic 

The dosage of quimne salts for the treatment of malaria in adults should 
never be'less than I gtn daily, better 1 3 gtn daily, for quartan and malignant 
malaria, 2 gin daily should be hvkI Doses in c\cc«» of this are dangerous. 
A dosage of 0 1 to 0.3 gm. of qitmine daily as a jireventive of msJaria is con- 
sidered as rnisatisfactorj’j malanal protozoa tolerant to qumme tend to develop 
Daily doses of 0 2 to 0 4 pm a«! a tome or as an aualae''ic m the treatment of 
colds, arc used c'ctensucly 

Quinine or Quinidine m solution m dilute rulfunc acid shon a characteristic 
Who fluorpfrccnce When 2 or 3 drops of bronmie T,S arc odded to 5 ec id an 
aqueous fjohition of » quinine or qutnidmc salt, and tbw foUoned by 1 cc of 
ammonia T S , the liquid acquires an emerald preen color, due to the formation 
of thallclofjiiin. a very characteristic reaction, ca}>ahle o; dotectinp quinine or 
qijimdme m a dilution of 1 to 26,000. 

IPECAC 

Ipecac (V. I*. )S3» to date) evmsists of the ririet} rhizome /tnd rootji 

of Cepfiaelijf Ipvcacuatiku (Broleni) A. Kiclutnl, known tu coimncrce as 
Uk) or UmriHan Ijiocac ((*. S I’ 15>30 to date), or of Cepfioe/M fictminatn 
Kiirsten, known inconimem'asCartfgcim, N'leampnaor I’anamn Ipocue 
(r. 1* to date) Jjieeac v ields »n>t Jes.s than 3 jw mit of the 

etlicf-soUdde alkaJoidii of ipeeac 

Cephaefm is from two fJrcck wonls. meaiiinp “heail’* and “to coHcet 
or roll up," refvrnnc to the inflon-'t-etux’, Ipmiruanha is I’c>rtiipuv“se 
from the llraziliaii Imiun iftc-hatt-puenr, jne.uunp “a envpinp plant 
that e.iijso vomjtinp,” urumwahr, refi-r- to the aeiite ajicv of the leaf. 

The pl.ints JUT low stnipjling i.hrubs with sh-nder rhuomes hearing 
.mimkiti'ii wir\ roots (’ tiHraruanka is UHliRenuus to lirazd and lias 
liven eulti\jit«sl to a Inmtisl evtent in the Mnl.iv Stalin The eom- 
iijiTfhd siippK is from Mjitto flrosso. Um/d 'I'lse <)nig is gjitliernl 
iJuring ihedrv season and druvl r.i}a(|}.i «J the sun for two or llim’-days. 
(' (icufutnuta is in<}igeno«s to the imrtl«Tn fKirfioiis of f'olumliia, and 
up into i’aiiiwua and Nioraptia U ih e^qKirtnl from f'artcKeiia and 
Savamlia .\pj)arentl\ qKnae wasuswl b\ the r^outb Aiiieruiui Indians, 
'riie tirst mention of the dnip wajv l»\ a .liMut friar in 1M)1. The drug 
was introducnl into Knrojw Ia (Jra.s in }l>72 and l>v IT/H) ivft« Well 
known in mivlmae 

l)i.-cRimy\ - Rio or BruiUsn Ipecac r»H»»s evlmdrifnl. chvrjilv fivtuou* 
«r curved, 3 to l.’i cm m length, 1 !•> 4 mm «» ihvmelvr, exlcrnvlly miih-h 
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brown to dark brown, smooth or closely annulated, sometimes transverse!/ 
fissured, the fissures with vertical sides, occasional rootlets or rootlet sfsrs, 
portions of the annulatcd roots or even whole roots may be thin and smooth; 
bark of thin root about one-ninth of whole diameter, of annulated root about 
two-thirds of whole diameter, and easily separable from the dark yeHo\r, non- 
porous, fibrous wood. 



Fro. 310.— Ipecac plant {CephaAit {Untffoga) /pecacManAoJ. - , geeci, F. 3n«»W« 
flower in longitudinal section; C, fruit, D, fruit »n transverse sec i . 
root. (After Schuipann ) 

Cartatrena Ipecac closely resembles the Rio 
thicker (4 to 7 mm. in diameter), grayish, grayish brtnvn, 
color, and the annulations are less pronounced. . ncarly^'f"'’?^^ 

Ipecac Stems are usually more slender, 1 to 1.5 mm. m<i . ' ^ 

or longitmlinally uTinklcd; bark 0.1 mm. in thicknc^. 

s»i ■ - - • • ^ pjiarmflcojiffs*- 

■ ■ • jvhich makc^ 

cepUa6line and psychotrine, contained chtclly m ^ w 5 th"htelim^ 

. "nS; starch «bout 40 

S- ■ 
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cephaebne and two-thirds emetine); in CartaRcna Ipecac alkaloids total 
2.5 per cent or more (about four-fifths cephaeline and one-fifth emetine). 

Uses am) Dose.— I pecac is an canctic, an e^ctorant and (often admixed 
with opium) a diaphoretic A^rage dose: emetic, 0 5 gm.; expectorant or dia- 
phoretic. 60 mg 



J'lo. 311.— Iporac A. 1raEvnrr«o ot Ilio Iticrnc ^llOw^n^^ ouIm la>er^ of rork 
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Emetine or Methyl Cephaeline, CmH« 0:N5,^ is an alkaloid obtained from 
Ipecac or prepared synthetically by methylation of cephaeline. It was dis- 
covered by Pelletier in 1817. Itoccursasavliitc, amorphous powder, becoming 
darker on exposure to lij^lit. It forms crj'stallinc salts, of which several are 
commercially listed. 



Emetine Hydrochloride (U. S. P. 1916 to ^^jfocciirsasa 

chloride of emetine, containing from 4 to o mols ® ‘ ’ exposure to 

white, odorless, crystalline powder, becoming je 
light. It is freely soluble in water or in alcohol. principally as 

The drug is an expectorant and an emetic, bu , and otlier 

an amebicide in amebic dysentery and in pyorr ‘ j^se, 10 
amebic diseases. Expectorant dose, about d ten da.\s. 

amebicide dose, intramuscular, daily, 60 mg., tor . 

Cephafeline, C„H.,O.N., is an .albJ»W 

. ■ „ ’’Jio^jlcHJsttsnen.et.ne 

antposBibly . 

Psychotrii 
as white to ; 



GAMBIR 


deep blue. 

Alued Plants.— Several plants of Ruhiaces and of other families produce 
roots that may re'emble Ipecac and that po«se«s emetic properties, but none 
of them contain emetine. 

Undulated Ipecac is the dried root of Richardia scabra (Iloust J Linn^ {Rich- 
(irdsonia scabra Linnd), a plant Rrosving in tropical and subtropical America, 
with an undulate, annulate root, the hark of which is nearly as thick as the 
3 ’ellowish, soft wood. It has simple and compound starch grains from 20 to 40 
microns in diameter. 

Striated Ipecac is the dried root of Cephaelis C7nelicn, a plant growing in 
South America, with a dark purplish browm root, with a few transverse fissures 
and a thick bark in which starch is absent. 

American Ipecac or GiUenia (U. S. P. 1820 to 1882) and Indian Physic or 
Gillems TritoIiaUe Kadiz (U. S. P. IS."!! to 1842) arc the roots of (hUenin 
dipulata and G. triJoUnln respoctivelj’ (Fam. Rosaccx) The roots somewhat re- 
semble ipecac root; the American Ipecac root has thinner bark w ith numerous 
rc«in cell®, and Indian Phj’sic root not annulate. 

Euphorbia Ipecacuanha or Ipecac Spurfo (U. S. P. 1820 to 18S2) and Euphor- 
bia CoTolUta, Purging Root or Emetic Root (U.S.P. 1820 to 1^2) are the dried 
roots of Exiphorbia Ipecacuanha nnA E coroUnla re«pcctnelj' (Fam. Evphor- 
titflcea). Th( ‘ ' ’ ’ ’’ ’ ’ 

Ipecac root. 

lonidium, , *• ^ , 

dried root of , , 

larger and has thinner bark than annulate Ipecac. The roots of other Ilplanthxts 
species, the root of Anclndca sahilarts of Ilrnzi! and tlic rhiioinc of Viola odorata 
have emetic principles. 

Bastard Ipecac is the dried root of A^cUptas ciiTrasmiea IJniid (p 513). 

Indian Ipecac is the dried root of Tylophorn indicn (aslhmalien). 

Goanese Ipecac is the dried root of Xarcgnmia alala (Fam. MeUaetx) from 
the East Indies. The root contains starch, calcium oxalate rosettes, ornngo-red 
secretion cells and the alkaloid naregaminc. It h strongK* emetic. 


GAMBIR 

Gambir or Pale Catechu (K. .S. P. ItiOr» to Hi'iO; X. 1' ID.'ifl to date) 
Is the dri«l aqucon*. extract prepares! from tlic Iea\rs and twigs of 
Ihiraria danihir (Hunter) lli>\lnirgli. Gavihir is the native Mahwsian 
name of the plant. 

Tlic plant is a climhing shnih gn>w ing in the M.ilai .‘States and in the 
Past Imlies. The natiics g.ithcr the leaves and twigs and extract them 
h.v hoIHng witli water. The atptcHnis extract is evaporate*! in tubs ami 
when sudiciently tliiek is cut into cnl>es and fre<piently driixl over fires. 
Most of the drag is prtHhiee*! in SinpajKUx*, IJintang ami IlritMi Xortli 
Ilornc-o. ffambir is one of the substances known as eatethu (Malay 
cate, a tree; chu, jiiiie) whidi were fir*! deserihisl ahniil the MXtn-nth 
tx'nttirjx 'Fhe eiitediu of llarlKisi (l."il4) wsvs probabK bl.iek <-a(c‘ehii. 
The first nceount of g.imbir nvms to !h* tliat of a Dutch trailer in 
Its known prmliKtion in .^ingaiMiix* dates from 1S2(). 
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RUBIACEM, OR MADDER FAMILY 


Description.— U sually i 


nora or less porous, dull, irregular cubes, up to 

’ . - . 1 - •> . 1 i. 1. .. t 


)rous; taste 
stals up to 
the undis- 


solved residue may occur a few leaf fragments, with non-glandul^, thick* 
wa*' i ■ ■ . • * ' ' • 1 


which crystallizes in silky needles; gambir-fluorescein; catechu red; quercetm; 
ash, about 3 per cent. 

Standards and Tests.— G ambir yields not less than 60 per cent of alcohol- 
soluble extractive, not less than 70 'per cent of water-soluble extracts e, ana 
not more than 1 per cent of acid-insoluble ash. 

Macerate 1 gm. of powdered gambir with 50 cc- of distilled water for one 
hour, filter; separate portions of this filtrate give an intense green color wth 
dilute ferric chloride T.S. and no precipitate with cupric sulfate T.S. {cakm- 
tannic acid). 

Extract powdered gambir with alcohol and filter; to the filtrate add sodiura 
hydroxide T.S., and, after shaking, a few cc. of petroleum benzin; upon stanfl- 
ing, the benzin layer ' T^.-.e-t^rwicfin) 

Wet a match stick • 

but a sUght 
remove it, a 
(catechm). 

Uses AND Dose.— Gambir is an astringent. It is also empio> cu m ■ 
and as a mordant in dyeing. Average dose, 0 5 gm. 


Mitchella or Squaw Vine (N. F 1926 


to 1947) is the dried plant of 

shrub mth evercreen eaves, and 


repena Linn4. The plant is a creeping shrub vith evergreen leaves, , 
stems trailing on the ground, and is common in woods tbrougnoui De^c^^,^.^ 


stems tramng on me grouna, ana is common m ,• rirrinia 

and central United States Commercial supplies of the '^^ug comc fr 
and the Carolinas and to some extent from New England.^ The a g 


have been employed by the American Indians as a parturient rhizomes 
The drug is in loosely matted masses consisting of raucn voiinwish 


oosely matted masses consistmg of raucn oram. , ijo^h 
with their fine roots together with the stems and leaves; s © . ^ 

to dark brow'n, filiform, with slender fibrous roots; stems ^ . jeave*: 

flattened, light green, with surface finely striated, bearing j^^gth 

leaves green, coriaceous, rounded-ovate, entire, up to abou “-iL’proininent 
and with a short petiole, upper surface smooth, dark . Linv. 

midrib and veins, lower surface smooth, light green and som ... pmnerou? 
rr,. nHor faint- taste slightly bitten 


icrons 

culstc 


udalor 


sasapo^' 
dose, 2?" 

. dried np^ 
tofthe«^ 


coat 


CafEea Tosta or Roasted Coffee (N F. 1910 ^^eveloped. . 

it is a dark brown color and the characteristic lanceolate, it.’ 

The plants are small evei^reen trees or shrubs w u vvhich P* ' 
entire, slightly coriaceous, dark green, short-petiolate > 



COFFEE 
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united with the short interpetiolar stipules at the base. The name Coffea is 
from the Turkish ^o^ueA or the Arabic gakuah, the name of a beverage. The 
coffee plant is indigenous to Abysdnia and other parts of eastern Africa and 
is widely cultivated in tropical countnes, notably in Java, Sumatra, Ceylon, 
and Central and South America, particularly Brazil, over 600,000 tons being 
produced annually in the latter country^. The ydeld of one tree is between 
0 5 and 5 kg. 

The fruit is a small, spheroidal or ellipsoidal drupe with two locules, each 


are allowed to dry in such a manner as to undenco a fermentation, and after 
drying, the cndocarp is remo\ed. The green seeds arc sent into commerce and 
roasted. 

Coffee seed contains from 1 to 2 per cent of caffeine; trigonelline, a non-to\ic 
alkaloid, also found in fenugreek seed; from 3 to 5 per cent of tannin; about 
15 per cent of glucose and dextrin; 10 to 13 per cent of a fatty oil consisting 
chiefly of olein and palmitin; 10 to 13 per cent of proteins; and yields 4 to 7 per 
cent of total ash, nearly all of which is acid-soluble. 

In the roasting of coffee the seeds swell, change their color to dark brown and 
develop the characteristic odor and flavor. Tlie aroma is due to an oil known as 
caffeol, a methyl ether of saligcmn, and which Is developed during the roasting 
process. The caffeine may be partially sublimed and much of the caffeine of 


3 per cent and not more than 5 per cent of total as}i, and not less than 10 per 
cent of fat. 

• coffee is 

It is of 


Coflee Hulls, Sulun or Sscce Coffee is sometimes substituted for coffee. 
This consists of the outer layer of the pericarp. 

Deis’- ’i-' r "■■ ■ ' ' ’ ” “ ^ *' 

lieans 

tions . . ■ 

ordinary roasted coffee. 


s- I 'l' 


ground kernels of the aeorns of several species of (Juerru*, which arc rcadilv 
ulentifirxl by the clnncate<l, more or less swollen, di-tortwl starch grains wlnrh 
have a prominent, elongated cleft in the inidclle 

Rubla, Madder or Dyer's Madder (I* S I* 1S20 to 1SS2) i« the drie<l root 
of fiuhia linctonim l.inn^ The )>Iant is an liprl>acroiis perennial Indigenous to 
the I>-\ant and southern Knrojic and was formerly eultivsfe<i a« a d>e»tufl. 
The rhizome is creeping, the roots long, cylindrical, wnnUwl and browni*h red 
30 



OJO 


oaprifoliace/e, or honeysuckle family 


in color, T' ' ■ ■ » - » • , . . . , - ■ ' . 

drying, br 
arin, a val 

dye, thou£, .. . . 

prepared fiyJDthobesJJj'. 

Madder is used in inedicine as an cmmenagogiie. It has been used as an indi- 
cator, oiange-rcd \v)th acids and purple to blue with alkalis. 


CAPEIFOLIACE^, OR HONEYSUCKLE FAMILY 


This is a small family of plants numbering 11 genera and about Sift 
species, mostlj’ indigenous to the nortliern hemispheres and of great 
diversity as regards habit, leaves, flowers and fruits. The cork is usually 
superficial, except in Sambuctis and Vihirniim, where it is formed inside 
the bast layers. Secondary bast flbera are de'i’cloped in nearly all of the 
genera, excepting Viburnum. The tracheie usually possess scalariform 
perforations; the wood fibers have bordered pores; and the medullar) 
rays are mostly narrow. Internal secretory organs are wanting, 
in Savibucus, where tannin secretory’ cells occur. The non-gla^ular 
hairs are unicellular, stellate, peltate or tufted. The glandular hmrs are 
of two kinds ; (a) having a uniseriate stalk and a spheroidal or eihpsoiua| 
secreting summit, as in f.onicera, Samhtcus, Triosienm and I t&urnuw, 
or (6) peltate, having a unicellular stalk and shield of 3 to 7 cells as m 
Diemtla 


VIBURNUM PRUNXFOUUM 

Viburnum Prunifolium or Blackhaw (U. S. P. IS82 fo ^ 

1920 to date) is the dried bark of the root or stem of I twmww P 
folium Linne or of Viburnum Tvfidulum Rafincsque. I iwtrmou J 
the ancient Latin, possibly meaning “to bind, to tie or to pw 
the flexibility of the branches of some of the species; prunxfonm * 
“leaves resembling those of the plum tree.” The plant js a 
small tree indigenous to the eastern and central United htn es. 
the commercial supplies are gathered in western ,,/criiic 

Tennessee. In 1S57 Professor John King recommeiided ' ‘ 
tonic. The root-bark is more highly esteemed than the bar ^ ^ 


and branches. 

Description —Root Bark in quills, transversely 
oblong chips, 0 3 to 1 5 mm. in l " uchenM fn'ip 

■ ’ ’ ’ * efrcflfc''. 

red, innfi o-uk udh 


UUlou^ u o vy j. 1/ ,*111.. ,1. 

cork is remoi’eo, browTiish red, 
corky protuberances; inner surfac.. 


• m’^nreu, * 

k, inuer surface 

Seture short but uneven. It should bo 

po-UTiER.— Light brown to moderate ycllo’tMsh “f® {.(cr and 
a valeric acid odor upon aemg or expcmirc S,,, fn dianicb''' J"Xri 

calcium ovalate^m rosettes w pnans uji to oi ® Jr or 

«tnne cells numA-ous, up to 260 micr ' " wtecuiar iev. 


stone cells num^ous, up to 260 micr 
in RTOups, thick-walled and strongb 
bonified; starch grains simple or 2- or 






OJ>J L'APEllQLtACEM, OK IIOHEYSVCKLK FAUILY 

VIBimStlM OPtlLTO 

Viburnum OpuJus, HipS-busft ftanberryBarkor Tnie Cramp Batk (U.S.P 
ISB-i to iOlC; N. P. 1910 to date) is the dried bark of Vihumum ojmka 
Linnc var. turtericarititn (lijiller) Aitorr, Opuius means wealth or riches, 






Fig 3-11.— Vibiit-rtum flpwlus A, tranwerac section 
tfiin-walJer} cork cells m older bark. Qiidetinw m >'oonR ° s'libeUDce. 
chi'ma of the containing a sreemAivdlo^ ^ 

o{ calcini • - - ■ .>51} 

o{ eterv, ‘ 5<pj 

atkc 
In oilier 

are developed in the phlocia iBy Haase.) 



VIBVRIfOM OPULUS 


G13 


in reference to tiie wealth of foliage. The plant is a tjlmib \sith nearly 
erect branches indigenous to the northern United States and southern 
Canada. Most of the commercial supplies arc gathered from plants 
growing wild in Minnesota, Michigan and Maine. Tlie bark was 
employed by the Indians as a diuretic. 



Pr_-cuimo\. In Ftrip«. or orc3*5onally in qutlN or cIujkIiVp fracmrnti, tlie 
ImV lip to 3 min in thickm-.*; outer nirfare of llie tliinner jneees jnirpteto 
creenidi Iiniwn or prreni'li yellow, i«nnelmie*« with rrookcil I'lnpilndinal nrinktcK 
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CAPRIFOLIACEJI, OB HONEYSUCKLE FAMILY 


Oro™ to'^rly Wi Wack irbiafk'--'' P'*’-'® >■ 

fem«lo. acaly; i„.,cr surfacalr 
{™wn.sh outer bark, a 

‘Stic, becoming like valeric acid unon o^’ange; odor slight, but characfer- 

jicid; taste poraeudiaut astringent 

bearing starch and rosette crvstsU ^ ^ bitter; parench5Tna fragments 

in diameter, and a vellowi'sh^i^AM*^^ ^ “P ^2 microns 

polygonal, tabular cS, ’ “r* 

oimpio, .=wo^'t«s^'^r„.r„T,n“^iS^: 

UsEa AND^ IlnaF oonstituents resemble those of Viburnum Prunifoliiim. 

^ USES AND Dosn.-tiburmim Opulus i, an antispasmodle and a sedative 


numerous rhombohcdial crystals of calciu 
SAMBOCUS 

;s W- ®- '831 to 1005, N F. 1916 to lOli) 

Sambuciii is^emfif^ r^ ‘jambuem canadensis I,inn6 or of Samiucus nicra LinnS 
plflor w/ar.^f Latin samhuca. meaning a stringed instrument made from 

Th7S^^if the iiabitat and niirra is Latin for black 

soil is a large shrub growing in rich mobt 

fj „,?/°'^Sbout the eastern and central United States. The European Elder 

nigm) of Europe, w’este- ‘ -' ••• ’ — **15" « of 

30 feet. The plant has odd- 
in flat cymes, and deep purp 

in making a wune The flowers are gathered m e.arly summer 
J^ry and hot w^ther^ carefully dried and preserved. 

' is iniported from Europe through Hamburg, 

/LI,' .• fro^n 1 to 3 mm. m diameter; coroUa, white 

and pos«^”’ weak yellowish orange to moderate yellow, 

ovarySd. ■.;• ’l , , .','il. • • • ' •' . i. 

spheroid ■ '!■'■ i j'. • ” . ’■■ i ' . ‘ i 

odor aromatic:-- ' - ■■■'■'■’■ omatie and bitter. , 

bambucus oo , ],ttle tannin and a seinisoim. 

yellowish volati blossoms, which becomes more 

prominent as the oil is diluted. Total ash about G.O per cent; acid-insoluble asn 
O.o per cent. 

Sambucus IS Used " ' • ■•”* 

perfume and flavor. 

the mucilage is not _ iig is a 

carminative and diaphoretic. Average dose, 4 gm. ,, a of 

Sambuci Bacese or Elder Berries (U S. P. 1820 to 1831) are the fnnt « 
Sambucus canadensis Linn^. The juice wmressed from the berries conm'n-’«“ 
lage, sugar and malic acid. It has long been used for making Elder Berry 
The freshly expressed, clarified juice, evaporated to a soft eytrsc , , 
••ecognized in European pharmacopoeias as the base of a refrigrran , 
drink. 


F'-wer Water, ss a 

owers IS used in cohjTis, 
iig is a mild stimulant, 


'ALER^A^^ 
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Elder Bark and Elder Leaves haw been used as a purjeative and diuretic, 
especiallj' in dropsy. 

Triosteum or Fever Root (U. S. P. 1820 to 1SS2) is the root of Triostcum 
perfoliatum Linn6. The plant is a perennial herb up to 1.3 meters high, indigenous 
to rich \\ oodlands in the United States. Tlic rhizome is horizontal, up to 25 cm 
long and 2 cm. thick; the roots are numerous, up to 25 cm. long and yellowish 
brown in color. The fresh root is nauseous and bitter in taste, and in doses of 
1 to 2 gm. IS an active purgative and cmctic. 

VAUEUIANACE/E, OR VALERIAX FAMILY 

This is a family of 10 genera and about 350 species of herbs mostly 
indigenous to the northern hemisphere'* The leaves are opposite; the 
flowers are usually small, the ary being inferior, and the fruits are dr> 
and indchiscent. The secretion cells bate suberized walls and contain a 
Volatile oil. In the rhizome and roots of Valerian the volatile oil is 
developed in the snhepideriual layer, llie walls of the traclieie and 
wood fibers are marked by simple jiores, except in the jirimary xylein 
where the trachere possess sctdariforin perforations. The non-ghindular 
hairs are usually unicellular. The glandular hairs arc small, having 
eitlier a unicellular or a multicellular stalk and a multicellular summit. 
Calcium oxalate is wanting. 

VALERIAN 

Valerian (U. S. P. 1S20 to 1942; N. V. 1012 to date) consists of the 
dried rhizome and roots of Valeriana officinalis I.innC. Valcrianus, 
emperor of Romo, A.n 253 to 260, first used the plant in medicine, hence 
the plant name given in the ninth century .t.n. The plant is a perennial 


rollected in autuiim, cut into longitudinal slices and dried by artificial 
heat. There arc several commercial carieties and it is said that some of 
the drug is dcriMsl from l'ri/fr«m« syhalica. Most of the commercial 
supply comes from llclgium and Hollaud. During medieval (la\s 
valerian was used in cookery for its itcliyhljul llavor, and in the sixteenth 
century w as ac(x*pte<l as a perfume, as it is einplo\ cd in tiic Orient toiJay. 

Dfs-ctiiition.— H liizoine upnglit, slightly clliiivOHlal, more or lc"« trunc-atp 
at both ends, from 2 to 4 cm. in length, and 1 to 2 cm m ilininclcr, ii»iiaily 

cllow- 

■ . '•idev 

“ 1 With 

minierous nnits and few rixit-'C.ars; fractun* short, horny intcrniillv light brown. 

Itoots 3 to 10 cm. in h-ngth, 0.% to 1 nun in diaineter, longitudinally wrmklwl 
and brittle. 

Strcctciu: — Root: epidermis of papillose relL, some l)cmg mcxlifiMl to root- 
h.sir*; Fid>epiderm.al la\rr r<mlamincsiil>enrfsl secretion rrlls usually eontaining 


jiarfnch)ms, a wwond irj- thickenmgin the fihrova-cuhr hutidh « and a leridf-nn 
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CUCURBITACE^, OR PUMPKIN FAMILY 


of a few layers of cells. Sections of'’ ’* 
parenchyma having scattered fibre 
the endodermis, numerous more or 
and a large pith. 

Pc^ER.— Color weak brown to moderate yellowish brora; odor of valerir 


cleft; ' ’ ’ ■ ■ ’ ' ’ . 1 . -f. ..i . i.». 

thicke 

latter 

with rootrhairs and fragments of cork. 

Constituents.— A volatile oil, 0.5 to 2 per cent, composed of bornyl valerate 

' ’ * * ’ • . • < ’ ’ ’ -.4 — 4. 1 ^ p'mece, 

a icsin 
nalates; 
0.5 per 

cent. The valerian odor is due to isovaleric acid, formed irom bornyJ acetate 
by an oxydase during the drying of the drug. 

Uses and DosE.-~yaIerian is used as an antispasmodic and a nervine. Aver' 
age dose, 0.75 gm. , , ... 

Oleum VaJerianas or Oil of Valerian (U. S. P. 1851 to _IS94) is the volati e 
oil distilled from the rhizome and root of Valeriana qficinalis Linne. 
gathered root is crushed or ground and distilled with water, the jnelcl P 
larger from plants grown in dry soils. When recently prepared, the oil 5"*“. 
ish or greenish, of a mild odor and a neutral reaction, On exposure to 8 
becomes brownish, of a strong odor and with an acid reaction. It is icr . 
soluble in alcohol. Its constituents are given under Valerian. It is use 
sedative for hysteria. Dose, 0 05 to 0 1 cc. ^rr . 

- • - S. P. 3863 to 1882) CH>.C 


nther nUnt?, but tf 
le*.* 
•tal* 


Acidum Valerianicum or Valeric Acid (U. S. 

CHj.C’’ -1^.5 

usuallj 
liquid 

line salts with aiKaJis. . , in 

Acid Ammonium Valerate (N. F. 1926 to date) is a nerve sea , 
nerv'ous headache, insomnia, hysteria, neuralgia, etc. that ha's 

Apulterants and Substitutes.— The most 
been reported is veratnim, which is readily distinguished, uw ^ valerian. 
lAum (Pam. Orcktdace^), of Germany hss been used as a substim 
Allied Plants Kesso Root Oil is obtain^ from x. . volatile oil in 

ana angnsiifolia). The constituents are similar to those o* jt ha« 

valerian, but it contj •• .(canValer* 

an unpleasant flavor . ' ,£.r cent of 

jan, derived from V 
isovaleric acid. Indij. ../ • » 

grown valerian and more agreeauie lu uit. kuow . . ^ jifn-rian Alp*’ 

The small rhizomes of Valeriana celtica, a plant And n.afcho!j).v- 

5 ’iel(i a volatile oil with an odor resembling that of antnero 


CUCUllBITACE/E, OR PUJIPKIN FAJHIA 

.-...f mostly wpi”'; 

This is a fa ■ . ’ \ ' 

more or less: '■ 

lobed; tlie stamens are more or less united eitner * , jiiefibro- 

tortuous anthers, and the fruits are fleshy and im c i 
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vascular bundles are biooUateral and ajways separatwi by broad strands 
of parenchyma. In the herbaceous stems there is always a closed ring 
of sclerencbynaa in the cortex and the fibrovascular bundles are ar- 
ranged in 2 interrupted circles. In the fleshy perennial roots and shnib- 
like stems, showing a secondaiy groath, broad jncdnlkry rays are 
developed, inirthermore, there may also occur from o to 7 concentric 
rings, of bundles, the sclerencl>ynja of the cortex being reduced to iso* 
lated groups of sclercnchymatous fibers The phloem is developed in 
other parts of the plant than in the fibrovascular btindles. The tracliere 
are wide and the walls posses'i simple pores. The non-glandular hmrs are 
unicellular or imisenate and the cuticle is sonietimes spinose, as the hairs 
on the leaves of Bryonia, Citcumtf, CucurbUa and EcbalUum. The 
glandular hairs have a sliort uniserjafe stalk and a 4-001104 summit 
f’j'stolitha and cystolith-like stnictiircs are of common occurrence in a 
numl>er of genera- Calcumi oxalate is occasionally secretttl in the form 
of solitary crystals. 

COLOCYNTH 

Colocynth, Colocyntb Pulp or Bitter Apple (!’. S. P. 1S20 to 3930; 
X. r. 19.1(> to date) is the drtwl pulp of the unripe but full-grown fnu't 
of CiiruUuf Colocj/nfhti (Linnt) Schrader. 

CitruUui is the diminutive of ciiru4 in alUision to the resemblance of 
the frtut to the orange, Coheynthis i& from the Greek meaning a gourd 
or pumpkm. The plant is a perenuwl herbaceous l ine, indigenous to 
warm, dry regions of Africa and Asm, ami cultivated otrcaslonallj'. 
'Hie gathemi fruit are peeled to remote the cptcarp and <piickly dried 
m the sun or artificial^ . CuUivatml fruits are larger, but tlie drug 
from them is inferior, romraercwl supplies arc hargely from TVirkoj’, 
Spam and the Sudan, the finest grailc being from IHirkey. Tlie se^ 
are tn be rcmo> cd from the pulp before it is U50<1. 

(Inlocyntii was well known to the (Jrteks and Romans and is mcn- 
tJoucil by both DioscoritJes ami J’Jiny The drug was known to the 
Araliian phjvirians and was ciilthatcil in ('j'prus and Spain during the 
Middle Ages. 

Deschhtiox.- PprT>- nearl> globular, 4 to 10 cm in dinmetw (Fic. 310); 
peeJisb internally, with 3 longitmhnsl, {^umewlmt cllipUcal fis«ures, 8 to H nun. 
in witltJi. seed numcrouj*. o>-o«J, rfnnprrv-t.d, hght jcJlow to brown and Iwnjo 
on the nanctal placentas, the puJp js JiRlit m weight, spans?’, c.'ifily broken, 
light yclioisivh uranRc to pale jellow 

SriitcTUKL Sec rjsrurc 347 

PowDKi? Weak ycllowwh orange to jpllotM«h gray, odor ehuht, ^*10 in- 
lullrr, cliirfl> of llnn-walled, porous }»^encb>•Jn.^ ceJK and 

rareh .'ui.tll trsehr-T arcmnjiaoied l»y irregular, tubiiLir latJciferow^ xesf^U; 
\cry fen or fi<j hcmfierl tissue*. cloliule>c of fixed od or aleurone The 

{Ki\\den-d time mtli -on! prp-i’nt ewntams numerous oil Rlohnles, aleurone 
Crinrw nn<l tluck-WBlhd, ficmfietl rtopccellx (mh* Tip 317) 

CossTiTcr.vr* An Mnorjilnnj** (dixvudc in \cry «nsaU quantity, ami an 
etlier-rtilomfnnn-'soJijliJe re-ui pnibaMy reprc^nl ibr artinty of the 

ilruc. the m.setne o-elalerm n i>rr-eat, l«it apparpnij.v none of the pliysio- 
lupic.ilK active &-ebfertft. ’‘eol‘»evnt?nn” ami "colocynthitift" are Indefimte 



CUCVBBITACEjS, or pumpkin family 


mixtures; “ 
Olds are pr( 



Standards and Tests. — Colocynth contains not more tiian >* mt 
.«; eed and not more than 2 per cent of epicarp and yields not 
cent of extractive witli purified petroleum benzin and not more tna« ■* i 
of acid-insoluble ash. 
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Characteristic stone cells are few or absent in pondered colocynth {cpicarp 
and seed). Aleuronc Rrains nnd of fi^cd oil are few or absent (seed) 

XJfeEb A>’D Dose.— Colocj'uth h a drastic purgative or h 3 -dragogiic catbartie. 
Average do^ip, l2o mg. “Colocj’ftthin,” 5 to 10 mg 



( , LuncitujinitecctsunotaafJorpcnrarpofrincfrutlfhowinBf.epnJennis, j», parenchjina, 
Se fctvratie c«lti »liich itraciuaib paxs ittCoa t1iick>«aUed parrnchj'ms con'utme nf imall 
relU {f/i tf ^e-wet-* P. iwliametnc poroMt p3Tenth>mu rcHs, roiitwniUK air and 
of Ujb fr««t for the ment ptri ran^LitM £> CrO'«-TOCtioa of r«tl coat »hn«itui O’, 

an outer hjer which is more or le^eowlj repArshte from the tc»i of tiiert^i and the walln 
of w Inch arewimcwtial tnurihginooi. R. epKlermw of pah-iado^hke &c. sclerotic coHi. 
Pt. a Uver of celS<< mth (inrfof.ite oatli T, a la>cr of »mtH somoohaf branehmB 

celt< ih« WflJU of which are not atrooRly thiekcnorl and other or reticulate, P, 

<eieral lajcreof parciicliMiis aiulilie cofl3p*c<l opiJermw. f'e twispoTin, En endo-'pertn. 
/’ tjiigpnijai setti'in of lainjiftf Mtlcmtic celU of "Wil coa* •iiowji 111 /'I in Tie D (AfUr 
Meter f 

BRYONIA 

Bryonia or Bryony d'. S I' lJvS2 («i X I' 191(» tn tlatv) is the 
tiritnl rtHit <*f liri/onm n/tii Dmiip t»r of flrptinm dtutm, JnerjiiU! 

lin/miia, llu* <Jm'k iianu*, mvnmtiK tn -aWfU. aJIutJo, to tlip anmwl 
growth tif tin* tulitT. iiintm inraiis two hoii-.vlmltls. allttding to tbv 
fK)Kg;mmu'i natiirv of tliv flowrrs. alfm, l^itin, incntiv whito, referring 
l<> the dowers The plants are p4-ri'{uii.'il Miu-s indipcnous to milriii 
and southrm Ettrope Ji alia protlnrt-s hlack ln’rrjes and }} dioica red 
herrit's The root is gathervti m the smninef or fail, nit tmnsverscl\ 
jnto jH«ss>s nnd used ejf iier in the fwsh or rJned eiunhtion 

DifHuimoN In tiesrh iirruLnr disks, up t«i lOcin m diameternad IRmni 
thiik, flip nfees are weak »riJi>wish orsnja* nnd ten nrijchh wnnklnl, the eut 
snrfaee. ne-arlv white «f yrilow»«b white, ■how-i n rf>rtrx ftlmit 2 mm m width, 
a %en' mdiute mvW up «if concentrir 2 »ne~ of hieolhfenil fihrtr- 

^a'•nlUr hiindh-'' 
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CUCURBITACE^, OR PUMPKIN FAMILY 


Powder.— Weak yellowish orange to weak yellow; odor faint but character- 
istic; taste bitter and nauseous; fragments of j’cllowish cork with thin-walled 
elongated cells; elongated, starch-bearing parenchyma cells of bark and medul- 
Ipy rays with cylindrical secretion cells containing a granular content, numerous 
simple or compound, rounded starch grains, up to 25 microns in diameter and 
usually with a central cleft; tracheal fragments with reticulate or simple pores. 

Constituents. — Bryonin, a yellow, amorphous, bitter, toxic, probably im- 
pure, strongly cathartic glucosidc; Bryonidin, a colored, amorphous, bitter, 
toxic, readily soluble, probably impure glucoside which paralyzes the central 
nervous system; Bryonol, a phytosterol glucoside; Bryonieme, a white, amor- 
phous alkaloid, insoluble in water, but forming soluble salts; a small amount 
of a volatile oil; a sugar; a mixture of fatty acids; and an enzyme which hydro- 
lyzes bryonin to a resin and dextrose, and also effects the hydrolysis of amyg- 
dalin and salicin. Total ash, 5.45 per cent; acid-insoluble ash, 0.6 per cent, 


Uses and Dose. — Bryonia is a hydragogue cathartic. Average dose, 1 gm. 
Elaterium (U. S. P. 1820 to 1882) is the dried precipitated residue from the 
fresh juice of the full-grown but unripe fruit of Ecballium Elaterium (Lmne) 
A. Richard. , 

Elaterinum or Elaterin (U. S. P. 1882 to 1936) is a substance extracted from 
Elaterium. . , , . 

The plant, known as Squirting Cucumber, is a decumbent, perennial ner 
indigenous to the Mediterranean region and cultivated m central 
England. The fruit is ovoid, fleshy, about 4 cm. in 
pale green color, and covered with numerous, uniseriate j, 

ripe, the fruit separates suddenly from the stalk, the jmee with tneseea k 

..Toobtaytljf, afcdto 

then rinsed With .... . ia col- 

stand two hours, then decanted and re-precipitated. Ihe t.v, until 

lected on filter paper, and pressed between warm, dry 

dry. Forty pounds of fresh fruit yields from 15 to 30 gm. of aV 

It usually occurs in rectangular pieces, from 3 to 4 cm^ changing to a 
5 mm. in thickness. When fresl ’ " lat aromatic 

light grayish brown on keeping. grin ; \i per 

odor and an acrid, bitter taste. 

cent of a resin; 6 per cent of starch, . . f bitter taste, 

Elaterin is a white, crystalline powder (very 1^1 jf jg extracted 

’ * ' to 


a-elaterin, up to 80 per cent, levorotatory and compien-v 

action; some other inert material. . infArnitn 10 to 30 mg-! 

Both drugs are drastic purgatives. Average dose of e > 

of elaterin, 2 to 6 mg. ’ _ fculti- 

Pepo or Pumpkin Seed (TJ. S. P 1863 to 1936) '= drM, "Ryfof Iroprf 
vated varieties of Cucurhita Pepo Linn4, a procumbent 'The seed are 

An ‘ ndZtoSffl”; 

an.- orsomeut*' 

in irallel to 

rot. ter white r 

..eiiis the 
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porous wbIIs; a layer of strouRly stone cells, elliptical in outline, from 

45 to 100 microns long, a single layer of email cells resembling those of the sub- 
epidermal layer; several rong of spoi^y parenchyma cells, with charactenstic 
reticulate markings and separated from each other by laiT;© ititerceilular spaces, 
sewral layers of parenchjma cells, the inner laj-er being more or less collapsed 
and having on the inner portion a single epidermal layer, the cell? haiutig rather 
thick wslisj the perisperm cells are usually more or less collapsed, the endo- 
sperm consists of a single layer of cells filled with email aleuronc grams; the 
cotyledons consist of thm-walled, isodiasnctric, elongated, or palisade-like cells 
containing a fixed oil and numerous atn&U aleurone grams, 

Fepo contains fixed oil about 40 per cent; starch about 30 per cent ; proteins ; 
an acrid rerin. Total ash about 4.S5 per cent, mosti.s’ acid-goJubJc. 

Pepo is an an thelmintic and a tsenifuge. The seeds of other species of Cuctirbil^ 
are also used in medicine, in Italy C> moxtma (Winter Squash) and in the West 
Indies C oectdentoha arc the sources of the drug 
The seed of CucumbCT (CtioimM aafiwie), Muskmelon (Cucumu melo) and 
Lagenaria (Cucurhifa fogenona) are also occasionally used medicinally as is 
pumpkin seed. Watermelon seed (Cttrvllus vulgaris) contains a fixed oil and a 
rerin, which consists in part of a ciystalhne compound, cucurbitol. 

CAilrPANL^ACK.•E, OR BLREIIELL FAMILV 
This is a family of fil genera nml about 1500 species, wltjch tire widely 
distributed, those occurring in temperate regions being perennial herbs, 
while those of the tropics include shrubs and trees. The leaves arc 
alternate; the flowers are regular and have either bell-shaped or some- 
what bilabiate corollas; the fruits arc eiUicr capsules or berries A very' 
striking cbnracteristic of the fnmilv is the occurrence of jnuUn in place 
of stare)}. Laticiferous tulws are abundantJ.s* developed in Ij>he}i(i, 
even occurring in the pith, the branches penefrating the tissues of the 
xj'lem and uniting with the tubes in the cortex. I'hcy are also found in 
other genem The leaMcetb are usually terminated by glands, tind in 
close proximity to them on the upivir surface are large water pores. The 
non-glamhilar hairs are unireJhdar, hemp occasionally silieifietl. Cnl- 
cium oxalate and glandular hairs arc slanting 

LOBELIA 

LobeliacrladianXcbsccod* S V. IS20 to VJSn. S F 103(5 to date) 
consists of the <lri«l leax-es nwl tops of /,o6cFn iq/loto I.innf Ix>bi’?iit 
was named in honor of Mattbw’i dc l/Ol>eK a Flemish iiotamst; (lATS- 
IGlG), ir^oto is descriptive of the fniit. ahich is liollow and ilistendeil. 
The plant is an annual herb (Fig ^S) indigenous to the ea.slcm and 
central Tmtcd States and Canada 

Commercial supplies come from ciiUi'atcd plants m Massachusetts, 
Xc's York and ^lidnga^ It sbouM W r<»lle< ted after a portion of the 
capsules have become inflatcil, and carvfutlx <lrie<l and prc->erve<l 
1/jhelia was cmploywl b} ttw Imliansuhen «f<vs.sit\ reijuircd. ns a s^d^- 
stitute for tobmw Its emetic proi)ert'i« were first oliserxcsl b\ Cutter 
in 1785. and Thomjison intrixhiccsl k into imxlicinc in ISOT. 

nrscRirtiaV Asn ^Tiacriai; - Pre Fieuiv atSand the Nnttonsl lonmifarj. 

PoirPEK —Color dusts yellow in ««l: crccm»h jrllow , wlor ahphtly ImMt- 
ifig; tAJte strongly acrid, it contsin* roairal ijon^ilnodulsr haira up to i 11 rnto. 
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CAMFAIiVLACE^, OR BLUEBELL FAMILY 


in length; fragments of stem with trachesc showing annular or spiral thickenin?' 
or simple pores associated with narrow wood fibers, tlie walls of the latter 
being rather thin, more or less lignified and porous; fragments of epidermi« of 
leaf with elliptical stomata, up to 35 microns in length and usually mtli 3 or 4 



^ (Lobelta tnflafa): A, oppc^ after 

■ SEsa 
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Constituents —The alkaloids iobclme, lobelantdine, and lobelanine, a non- 
acrid but pungent volatile od; a colorless, tasteless, crj'statline neutral priacjpie, 
inilatin; lobebc acid; n axy, fatty, resuious and laiiumy jnatters. 

Lobelise or NLobebne (to dtstinKursh it from a mixture of the lobelia alia* 
loids ai«o known as lobeline) occurs in colorless crj-stals very slightly soluble in 
water, but readily soluble in hot alcobol. 

Lobelise Hydrochlonde ss soluble i» rratcr, readily ‘'O m alcohol, and \’ery 
soluble in chloroform It is u«ed as n pwMUpt and erful respiratory stimulant 
Dose, subcutaneously, 15 mg , lntra^■eT«M^Bly, 5 to 10 mg 

Standatids — lAibelta contains not more than 10 per cent of its sterns cner 
2 mm, in diameterand not more than >1 per cent of other foreifin organio matter, 
and yields not more than 5 per cent (4 aeid'insohiblc ash 

Uses anu DoisK.—lAibelia is an exjwctoKint and an emetic. Average dose, 

0 1 gm. 

Lobelia Seed arc very ismall, brown, anil resemble tnliacco seed. Thej’ con- 
tain 30 per cent of fiTcd oil and lobchue. The od, nhen pure, is Wand, rapid- 
drying and resembles linseed ml 

Commercial Lobelia Oil is obtained by extracting the herb w itli ether (w hicii 
IS then recox ered) leaving a grecni'di, acrid oil confaminK the lobelia alkaloid^ 

A&utTXKANT.— T))C sred nf rrmlleii) il'erl^Sfum fhapsn^) are commonly used 
as an Riiultcrant of lohclia seed, but arc distinguJ'-hed from them by not being 
reticulate 

Alued I'lxnts —Red lolielia or tartlinnl flower. Lf^tthri currftnohs, and Rluc 
lobelia, h syphihlicn. as well a* a large miuilier of other species of 1,obfha, are 
used to some extent in luodiciue I^hn titfotiimar/ohn of Indm and Dc/nirm 
ociimiiinla i>f the Hawaiian JslawK have propertiC' Miuilar to Mrtia injlatn 

f’OMrosiT.T:, on foxirwiTK f.vmikv 

This is tlic largest family of phancrog.iimms p).ml>. comprising ulmut 
UHKl gciifra and 23,01X1 spceit% which arc very wuleK dlstribntcvl. 
They are distinguished from all other plant.- in that the mllorc-cenct' is a 
head onapituUim. consisting of one or two kmd- of thnvcrs, nrranijed on 
a coinmou torvis and -ubtemUsl h\ a numlier of bract-, fonning un 
involucre. The flowers urecpigynow- and the fruit i- an achene. usually 
•viinuountwl by the pcraistcni e.dy\, which «onsist- of hairs, bri-tle.s, 
teeth or -e.nle-. w hicli arc know fi tx»ll«-ti\ el\ a,s the p.vppiH 

^rhe indivhhi.d flmxcrs .irc tiilJtxl florr-t- .iml «my l»c iMTiniiphroflitc. 
pi-t»ilatc, iiHHin'cion-, djnunms or iieurr.d Ib-jiciidiiig iijion the shape 
of the lorolla, two kuul- of flower- arc nxxynunj, one in which tlic 
wrolla form- a IuIk. whuh is -VIoIhxI or -Wlcft. known ns tuiiui.ir 
flowers, nn<l one in vvhn h the petaK nn*r»nttHl into a -hurt tube, with nn 
upper ]wrt that forms a hirgs*. str.i|»— h.t|Ksl, u-iially .‘i-toothtxl limb, 
known ns hgiilatc flower- 

fn sonic of tfic ]il.iiit- of iIm' the hc.id consists tif (igukitc 

flowers only, as in dandilioo. ilncon ami felines . fmi m the larger 
iitmdKT of s|xyj<s the lic.id l- <ofH|K»sc»l of }K*tb ftihtil.ir and ligulatr 
flower, or of tidnikir /lowrrs ahrtie VMien the hcsid only of 

tubular flowers it is caJifil dt-nwh hut when ligul.iti-'llowirs arc aho 
pn’se-nt it i- e.ilhsl radi.itv When the head- arc r.idi.ite. ns in tlie com- 
mon daisy, the liibul.ir llowef- an* ^]nlkftl of a- di-k-llowcr-, and the 
hgvd.itc lUmcfs as niy-llowcrs ’i*ln* <hsk«lh>»<rs arc* usually j«Tftst, 
while the ray -flow m nn* iu«linate or mutra! twithoiii cither stamens or 
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- COMPOSITE, OR COMPOSITE FAMILY 

Stand^s— A rnica contains not more than 3 per cent of foreign organic 
matt^. The jnvoJucre and torus of the floiver-heads are frequently injured on 
toe plant or after collection, by latv® of the insect Tnjpeta arnimwa; the 
German pharmacopoeia requires their removal from the drug, the florets alone 
being used. 

Uses and Dose. — Arnica used » ” ' ' ’■ ’ - -i* . »— » 

increasing temperature and secre 
followed by transient depression i 

bactericidal, irritant and even vesicant, the flowers proportionately stronger 
than the root. It is used mostly as a vulnerary for bruises, sprains, abrasions, 
slight wounds, etc. Average dose, 0.1 gm. 

MATRICARIA 

Matricaria, Hungarian Chamomile or German Chamomile (U. S. P. 
1842 to 1926; N. F, 1926 to date) is the dried flower-head of Mairicaria 
ehamomiUa Linne. Matricaria is from the Latin matrit, in allusion to 
the medicinal effect on that organ; chaviomilla is a contraction of chavi^ 
melum, Greek for earth-apple, in allusion to the apple-like odor of its 
flowers. The plant is an annua) herb, indigenous to Europe and 
Asia and naturalized in Australia and parts of the United States. The 
mature flow’er-heads are collected from wild plants. Ivlatricana has a 
large domestic use, especially among Germans. 

. Q. T>; — oerA ♦V a ■Formulary. 

bro\vn; odor ples«* 
lerous, from IS 




and strongly aromatic in odor and ta; 
air, the color gradually fades to greei.,^ 

stem or involucre is present in the distilled drug. . , j{,e 

STANDARDs.—Matricaria contains not more than m P an'l 

of the plant And not more than 2 per cent of other foreig 

yields not more than 4 per cent of acid-insoluble ash. „.„^;n 2 tive and a 
Uses and Dose — Matncaria is a stimulant, a nervine, 
diaphoretic. Average dose, 15 gm. , , . . „j:j conical Rj)” 

Adulterants.— In Anihrinis arveusis the j,,nrlcs 8 rcfliphtb' 

the involucral scales are lanceolate. In Anthemts coltila t ? 


Anthei 
expandec 
ern and • 
flowers a 


...... r-, — n. nr. s. p. i 82 o. t? „oth- 

Thf 




principal supplies coming from Belgium, Iranee anu - • jianici'-f; 

The flower-heads are globular, compressed, j . j nearly oquR'* * 

V. : L :„_l *> .»- mwQ of imOnC.Ti<-«> 


involucre is hemispherical, with 2 or 3 r 
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m 

Microscopic mounts show' ' * * ’ • 

walled unicellular hairs and 
occasional, spheroidal, abou 
prickly; sclerenchymatous fi 

thick walls; papill.T of corolla and stjgma; swan juscues uj cajwuja oiauiu 
occasionally present; characteristic cells of anther. 

Anthemis contains a volatile oil, which is bluish green when fresh, 08 to 
1 per cent; a bitter crystalline glucoside, anthemisol; anthemic acid (seematri- 
caria) ; 5.25 per cent of resin; 1.5 per cent of a bitter crystalline wax; and tannin 
The volatile oil consists principally of the isobutyl, amyl and hexyl esters of 
butyric, angelic and tiglic acids, anthemol, an isomeT of camphor, and azulene, 
hence dark blue in color. 

Anthemis is a stimulant, a carminative, a nervine and a tonic. In large doses 

it nn PTTK'tic 

lig 

en 

ph 

fre - 
of 

in length, 1- to 3-toothed, 4- to 5-vemed, 
enclosing the remains of a filiform style 
outer surface, ovary oblong, about 05 mi 
IS bright yellow; odor distinct; taste fai 


margin neariy emui,, . 
and bifid stigma, pubescent on t« 
n. in length, pubescent Tbepoiiw 
nly saline, &tly bitter; epidermaj 
u-jlk. numerous oily globules and 


oxalate in rosettes from 2 to 6 microns in diaiiieitii. kjik*-*- u 

water the latter becomes a pale straw-color. a gummy 

Calendula contains volatile oil; an amorphous bitter pi P i« 

substance, ealendulin, which forms with water a transpare ^ 

no • -n. Natural ash, 9.3 per cent, witn 1 1 P 

a carminative Average 

y{ various Comimilx ^ mentioned 

with or substituted for calendula. Of these the folJowi^ lipilate corolb 

' bo! 

~ is linear, about 

ite. entire; and tae w 

t 20 inm 

florets oi i umts puiufu ai«. .jviuai........ -a , , , and have unauio 

10 mm. m width, sometimes mark^ w'lth darker P, 
margins. „ t> iRon to 1S82) is the 

Cotula. Mayweed or Wild'Cbarooinfle (U S. hutnownsM ^ 

"■■■■ ica. 

^se upward, 

the branches; the receptacle is conical, soiiu, ‘I'h^ ' 

the disk florets yellow, with ribbed akenes and v 

fetid aromatic, the taste bitter and acrid . ,„ieric and -mile; 

CONSTITUENTS.-A little volatile oil, ^ilan thfEngli^b Chamomile, 

an acrid fatty substance* The drug is more acncl a si 

the ]uice of the fresh leaves will blistcr^the 
and antispasmodie, in colic and dysmenorrhea 
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SANTONICA 

Ssntoi^ca or LeTS&t vrotnisetd (U. S. P ISti^ to 19H>) i? the dried floner- 

ead'5 o/ Arlcmisia Cina IJerp. 

Santonin {U. S. P. 1SG3 to 19-i2; X. I’. i9i2 to date) is tlie inner 
nbydridc of santoninie acid (CkHuO^) and ohtaineil from santoriica 
Ariemma was named for Qiiecn Artetnisia. wife of King Mamohis. 
\lio first employeti it. Tiie plant w a ^uiall sl»rii!> jiKligenons to the 



of fnMH s%liriur «if tli<- miumcniai 

NUppfv it In iiio\ M>fftvu}a-<| III ncvt<-ni VVaitjtngJnn ■'tafe, .u»d 

tfaniiR Wiirhl \^^^r 11. tin pni*hi<tw«j of dnig tlion- grt.oK itii rfa'*'tl 
'fhe <{<ov»t-{w.uK are («■«/ iii ./ufj and l>ff<»re thf> er])aml. 

and an- <imfun\ ilnnl atid pn-Mrvt-il U tlw IhoM-r-litadv art* miex* 
p.«;ivl<\l n»<l tpia'k!) fJirs uiH jjkW <i\<r .1 |>ff ft-nt of ^antoniji, 

jU't M* H’* ihf Hiai« r niatijr»-> iicmt'^rr tlnfi i-. it r.ipi<! di'apjMMr* 

.•iiifi nf iiie;j»lh(5jn)nti<-;iri!ui})lr 
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COMPOSITJB, OR COMPOSITE FAMILY 


Saatonica.— The flow'er-beads are oblong or ellipsoidal, 2 to 4 mm. in length, 

1 to 1.5 mm. in diameter; t^- ■ — ’ — ’’ * " - -- • -j > • 

imbricated, ovate or ovate-1 

2 mm. in length, with a yel 

whitish margin; the rec • - - ^ ^ i i . / .i 

tubular flowers about 1 

bracts; the ovary is ofc • x i , 

taste aromatic. 

See Figure 351 for the structure. 

The powder is light grapsh brown, with nearly smooth spheroidal pollen 
grains from 15 to 20 microns in diameter, and having 3 pores; glandular liair* 
are of two kinds, either with 1 or 2 short cells or with 2 to 3 pairs of cells. 

The drug contains santonin, 2 to 3 5 per cent; volatile oil about 2 per cent, 
consisting chiefly of cineol, some terpineol, terpinene and inactive pinene; a 
crystalline principle, artemisin, which is apparently o.vysantonin; and a 

?■ . ;■ ■ ..1. '''»coming yellow on cxposiire to light; 

it soluble in alcohol; and is colored 


Av'erage dose of santonin, CO mg. 
French Wormwood contains s-wi* 


A santonin-free santonica has been found in the markets of Europe & 
this country. ^ ^ fur- 

The seed of Quisqualis indtca (Fam. Comhretacex) or Rangoon , 

nishes a substitute for santonica. The plant grows wild in the * li.n 
of Asia, America and Africa. The best drug^omes from the province pi 


GRINDELIA 

Grindelia or Grindelia Kobusta (U. S. P. 1^2 to 
date) consists of the dried leaves and flow'ering tops of jh ^ j 
■porum Greene, of Grindelia hnnilis Hooker and (^r||,del, a 

sqmrrosa (Pursh) Dunal. Grindelia was named for J . . ' . . 

Russian botanist, who died in 1836; sqmrrosa means 
in reference to the appearance of the plant; camporm^ ^^nn!^l Iierbs of 
refers to the shape of the flowers. The plants borders of 

w’estern North America. Grindelia ^f^rarro^a growa on /,V/;jdf/io 
California and Mexico extending northward to ‘ .j ' ^-tensivfb' 
campoTum, the common gum plant of Caliiorma, is (■{rjodeliii b 
in the western and central desert portions ^f ' ^*^< 7 fnDsiircO(»'rr<’'f 
collected in early summer, when the leaves and liowcrinp 
with a resinous exudation, and dried. ^ . known to 

Grindelia was used by the California Indians i rcnu“<l'' f‘’'‘ 
early Jesuit missionaries. In 1863 Canfield ustt i « 
poisoning, and in 1875 it w'as introduced into met ici^ ■ ^ 

Description and Structure —See Figures 352 a»d 
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lyUlcellMJar Jjoad up to 300 microns in dumaeter, each eeiJ of n'hici eontsins s 
osctte {tom 5 to 8 microns in diameter. C?ells of mesophyll spheroidal, filled 
dth large chloroplasts, about 10 microns jn diameter; large, somewhat don- 
ated, tEiick-^\a{{<^, colorless cells of Mrafer-«torage tissue; pollen graina gpher- 
idal, about 35 microns in diameter, haVinK 3 pores and a spinose cuticle; stem 
ragraents shouing tracheae having annual and spiral thickening and simple or 
ordered pores, associated with numerous narrow, strongly hgnified wood fibers; 
'5th cells more or less tabular and containing a layer of protoplasm in whidi 
re embedded numerous spheroidal granules 



I Hi JiJ Cnii<lr!ta lO'nrKMia »r<Mirro«<0 rkHrrnnC dant iliofrine tlie oMons, 

'{tnrS'!)'' M-rrat^, on*! tl,e Iwticbi, of imlincattd, aqusr* 

tipiKT*! or spreailme i-rali-* tfip iu^laie rw floret* <lifecte'l upHard*. and ihe 

rent rat wine of inimorou* tulmlar flnrrt* U rom llulietio 210. HureaH of i*lant tndurtrj 
1 / y IJerartnjent of AKTKWlliire ' 


t'ossTiTt KVTs Ilcvin* almiitSl |w*r cent, a phytosterol clucovidc, gnndclol. 
a Intter m«taUino alk.<i1i>id. gnnijeline. a le\on»iator>‘ sugar, tanmn LS fx^r 
rent , a » ohf de ml hst me the ch.tractCTJ'itic odor of fhe drug, al««t 8 per cent 
t>f R-sh 

(irindch-a c<mtnui<« nut more than 10 p^r cent of iln stems over 
2 fnn». fti <l<*mcler 

r»ca AM> Ito'.L (Jnmh'ha is o-ed as a ferlatixe, an aTjt»»j»«n>odic anti an 
eTjw*ct<trsnt Tlie fiuitWtmft N ij«e«l m thi* trvatrm nt of piwnme i‘v Rh^t 
(<m<vi''rulrurt Aicrag** dti-e, 2 Kin. 



frl® 1“ m tte western Tleit, 






^ V 





Fiq. 3.'^a__rJ.,. v,r . '■ ‘ , 

stem, shayTci 

)n of ft portico 

, . thedppresfw 

t *,^oi * «.* «•«»., .>l..^4>v■— ... - . csvity of w* 

showji^^ /,' T*®'^ the epidemaT «U^ from the dorsal surface of the 

sho^^-. • . . ■ ■• •'. • f 1. * ■• edorsaUaycraoft6e/«/ 

cells (.■■ ; ,. ' • 

nbof" / '■ ' ' • -.■ ■ , . esectionolporte^J® , 

’ ' •••.?. . . . _ . I peneycle. (After ffoifti-/ 

EUPATORnJM 

’^Ooroughwort orBoneset (U. S. P. 1820 to 1910; N'- F- 
i ™ «t tlx- dried leaves and floweriijs tops lA Evp^f 

turn perfohatum LmnO, Exmiorium n-as named in Jioiior of E«pal“t’ 



z/" '"iSr.'T 'r '--.^n 
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muUjcdlular li^ds up to 80 microns in diameter; poUen grains elU;«)idaL on 
to 2o microns m diameter, and vcitli ‘ •« > . P 


, , . , ^ «'• •» ^w-jj-ui-pcucaip Hiiuceiis ftanngcharacterisficallv 

taickeneu, t>ro^vn to yeUow -vratts; occasional fragments of stem t'lsnies- and o! 
corolla tissues. 

CoSSTtTTrpNT*' V'’ , 

a ciystalljne wa - ■ ‘ . . ■ . ’ ■ , . . 

Uzing in small . * . . , . ' 

acetate solution, u utuiui, ^^oich is colored deep green with ferric 

cnloride and ^vcs a yellotv precipitate with lead acetate solution; gallic acid; 
total 7.5 to 9.9 per cent. 

STASUAJtiiS . — Eupatorium contains not more than 10 5)er cent of its stems. 

U&Es AXi> Dose. — E upatorium is u<ed as a stimulant and diaphoretic; in 
large doses it is also an emetic and a cathartic. Average dose, 2 gm. 

Eupatorizzm Teucrifoliom or Wild Hoiehound (p. S. P. 1820 to 1842) con- 
.«ists of the leaves and flowering tops of Eupatoriujn teucrifdium Willdenott. 
Theleavesareal*'—**' ' * " nincate,andserr&te 

toward the base to louidaas. The 

drug resemble^ t 

Eupatorium Puipureum, Joe-pye Weed or Grarel-root (U. S. P. lS2Mo 
1&12) consists of the rhizome and roots of Eupclanum jnjTpuTtun linn^. Use 
plant is common (see Fig. 351) in low grounds in eastern and central Xorth 
America, and is a tall stout herb, with oMong-Unceohte leaves, 3 to 6 in a whorl, 
and light purplish red flowers in dense corymbs. Purple bone*et contains a 
vtilatile oil, 0.07 per cent; a yellow crystalline principle, eunarin, which some- 
what resembles quercitrin; resin, 0.25 per cent; calcium oxalate, 1.82 per cent; 
and ash, 14 per cent. ^ , 

Dog-fermel {Eupatorium capiUtfoUum ILam.) Small, or E. fentcwacfum 
IViild.}, a perennial herb, with alternate, 1- to 2-pinnately p3rt« leavK mo 
white flowers, which is common in the Southern States, and yields a 
oil which contains considerable pbellandtene. The juice of the hern is useo lo 
relieving pain from the hite« of insects. 


TARAXACUM 

Taraxactua or Dandelion Root (U.S.P. 1831 to 1920; X. f - 
consists of the dried rhizome and roots of Taraxacum q^ictnaje > e t o 
T araxacuvi IxcigaUm DeCandolle. Taraxacum probably . 

jteek taraxis meaning inflammation of the eye, for which t ,1^*^ ^ 
used ; Ixvigatum is Latin meaning smooth or to make smooth. 5 
s mentioned in the writings of Hippocrates, Galen, Paulus an * ' 
;9S0~I037), and other physicians down to the present dav. v ^ 
s a pereiiniaf herb indigenous to Europe and Asia, but now na 
n all civilized parts of the world. ' vece- 

The drug should be collected either directly before or a e 
ative activity of the plant. It is used in either the fres * 

ion, and should be protected against the development o ms ’ 

DESCFJmoK. -Somewhat cylindrical, tapering, moderate 

5 cm. in length, and often broken into rootlet 

•ellowisb brown to brownish black, wnnlded with nu i,a.«es: fracture 
rown simple or branched, slightly' annulate from numero 
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acetic acid; 3:4-dihydroxycinnamie acid; a mixture of fatty acids; tiro mono- 
hydric alcohols, taraxasterol and homotaraxasterol; and a substance which has 
been, designated “cluytianol” (see Cluytia simiOs), but rvJiich apparently i= a 
phytosterol glucoside 

Standabds— T araxacum contains not more than 2 per cent of foreign organic 
matter, and yields not more than 4 per cent of acid-insoluble ash. 

Uses and Dose. — T araxacum is a diuretic, a tonic and an aperient. Average 
dose, 4 gm. 

pvj . Q.,, T)««i^«ii/i„jjjjpjjgjj,gj.jjj202^jeandrootsofC'iV.^arjHCT 
to Europe and localized throughout the 
no • The ' • • i- i-- *i- 

root, IS upright, fusiform and deep-seated. ' 
early spring or the fall, from younger plan 
preserved against moisture and insect'attacks. 

Chicory someivhat resembles taraxacum, but the outer surface is light or 
dark brown, and irregularly, often spirally wrinkled; the inner surface shoiis 
a thick bark, having radiating strands of phloem; a yellowish wood having 
narrow radiating medullary rays and xylem wedges wdth broad trachea;. 

The powder shows free masses of inuhn, which, in roasted chicorj', are dark 
brown, soft, sweetis ' ’ ’ 

tion; irregular mass 
up to 10 microns in 
ends, from 100 to 

pores. , i 1 f 

Chicory is sometimes adulterated with the roots of dandelion, carrot, beet 
and turnip, as well as cereal proc ’ * J Wbenroasted, 

it is used as a substitute for or . „ , . , 

Tnnlsi, or Elftcamoane fU. S. I.-:; , i30) is the unen 

-I i.— V, indigenous 
■ Carolina. 

‘f plants, 

ttacks. 

amt’S'hat 

annulate and surmounted by a stem-scar, uie nju«i o 

wrinkled; usually in irregular pieces; externally light to dwk 

nally wrinkled with short roots or circular root-scars and ^ ♦nmrh 

the cork more or less abraded, showing a grayish w’hitc cortex; 

horny and somewhat uneven; internally light brown, showing • j - jij, 

bium and numerous large resin canals in both the xylem and cort ^ - 

"Tefurs' should be^ 

Older rtome 4 rhizomes, bu 

rejected. There. > . , tijin-valled , 

without a pith; the primary trache® are associatea wna uiuuha , ^ , 

cells with reticulate perforations. o „t cent consistin':' 

Inula contains inuhn, 35 to 45 per cent; alantol,' 1 to P® i'. opj i^o- ,. 
chiefly of helenin, with small quantities of alantol'c ®cid, •• P fpotai ash 
belenin; a bitter principle; inulenin, pseudoinulin and muci K • 

4.4 per cent; acid-insoluble ash 0 3 per cent. Alantol is ob . pepper- 

with wi ' — "" onlvstance with the odor j{, 

mint. . ' ' soluble Ip 

crystal' sed as an*'* 

most o' . ^ of hclcnin. 

septics and expectorants in throat and bronciuai 357), a 

10 to 20 mg.; maximum dose daily 100 mg. jn the 

brovvm or nearly black, carbon-hke substance occurs oc • " • . * 

cellular spaces between the parenebj-ma cells. .. •,(, a 

The powder is verj- light brown; on boflmg it shovf-s inuhn 

aromatic, pepper-like odor, distinguishing it .from jJpjylar, 

In the DarencbYD^ cells, mostly in the form of separa , j 
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crannies, up to 30 mir . i » 

hro’Nn resro masses f 
trachea; having narrc 
bordered pores, verj- 
simple pores; fragme 

having relatively thiu uioaiiisii ivaiis, me ceils usually couiainmg a granular 


(see Belladonna; Kadiv). 

Inula IS an aromatic stimulant, it is used also as an expectorant, a diaphoretic 
and a diuretic 

Irviilia or Hydrous Inulm (K. F. 193G to date, as reagent) is a fructosan 
(C6Hio05)n:IV’H20, obtained from the subterranean organs of members 
of the family Compositse. It is espcciallx abundant in Taraxacum, 
Inula, I«appa and Pyrethrum rhizome and roots. Inula occurs in the 
cell sap; by immersing the fresh rhizome or root in alcohol for some time 
the mulin usually crystallizes in sphrerite aggregates. Upon drj'ing the 
plant part it forms refractive masses, more or less filling the parenchyma 
cells. It is readily soluble in hot aater, slightly so in cold water or in 
alcohol. Its aqueous solution is levorotatorv ami neutral to litmus paper. 
Inulin is used in culture media as a fermentative identifying agent for 
certain bacteria, and in laboratory methmls for the evaluation of renal 
function. 

Lappa or Burdock Root CU S P 1831 to 1842, 1851 to 1910, N. F. 1910 to 
1047) IS the dried first-year root of drePum Lnppa I.mni5 or of Archtim mini/s 
Bcrnhardi. Arctium, Greek, means a bear and a plant, in reference to the per- 
sistent hurra, Lappn is Latin for burr, and mm«», Latin, refers to the smaller 
species 

The plants arc biennial herbs indigenous to Euroiie and northern Asia anti 
naturalized in waste places in the Unitetl States and Canada Tim fleshy root 
IS collected m autumn from plants of the first ) ear's grow th and carefully dried 
Most of the commercial supplies come from ndgium, France and Germany. 

igi- 

t to 

’ tlet 


weak yellow, radmte, bark 2 to 3 mm m thickness, woixl iviroiis, c.smbium 
rone distinct, odor slight, taste miirilaginnus, slightly bitter 

Old woody roots in which the center i« more <»r le«s obliterntetl and which 
In* ' * — -»•-»- 1 /• .1 - . 

ofl ' 

c.nmbiitin ili'tiiirt. 'cylem ci'mj>o..«| of namm we«|grs. matic up mostly of 
inrenclniiia, ami a fo *’ * ■"- 

hroad rmshillan. mss ■ ■ 

in the Conn u( htghU 

in length, trseheT from 5U to l.V) nuemm in width, anti tiiarke<! by nuiii'Tou* 
narrow, fimple fiorfs and oerHsionalJy acronipametl by imrniw thin-waHetl 
wood filler*. Tl''-uc< of tlic pericjcle and pnmarA, cortex are eommonly seen in 
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the outer layers of the bark. The outer cortical region shows an interrupted 
^ circle of resm canals, which are wanting in older roots. 

Lappa contains inulin, about 45 per cent; about 0.07 per cent of a volatile 
oil; a bitter principle; about OW per cent of a fixed oil; resin; tannic acid- 
mucilage; and a sugar. Total ash, 4 per cent; acid-insoluble ash, 0.15 per cent’ 
Lappa contains not more than 4 per cent of attached leaf bases, and yields 
not more than 3 per cent of acid-insoluble ash, not less than 8 per cent of alcobol- 
' ■ ‘ ‘ , , de fiber. A good quality 

“ ' 5 extractive. 

Average dose, 2 gm. 

■V ■ 1 ' : ; ..'i ! V ';k Fruit (Seed) (U. S. P. 

The fruits (seed) are about ' ’ ’ -n.j — u. 

deprived of pappus hairs; gray- 
bitter in taste. The fruits con . 

about I per cent; a light yellow fixed oil, about 15 per cent. Average dose of 
the 10 per cent tincture, 10 ec. 


ECHINACEA 


Echinacea or Cone Flower (N. F. 1916 to date) consists of the dried 
rhizome and roots of Echinacea paUida (Nnttall) Britton or of Echinacea 
angustifoUa (DeCandolle) Heller. Echinacea is from the Greek echinos 
meaning hedgehog, in reference to the rough-bristly leaves and stems of 
some species; angvsHfoUa, Latin, means narrow-leaf, yaWirfa, Latin, 
means pale. The plants are perennial herbs, E. angusHfolia being 
purple cone-flower of the southwestern United States, and pallida 
occurring throughout the central United States and extensively culti- 
vated as cone-flower. The rhizomes and roots are collected from ^^ell■ 
developed plants in the autumn and carefully dried (Fig. 356). Most of 
the commercial supply comes from Kansas. 


Descriptio> 
in length, 4 to 
brown, lightly 


• • »• ’ • .» 10 to 20 cm 

, moderate yellowish 
inal V-shaped stem- 

• — . nncasionaliy spirally 

m/n. in thickness, 

. wedges; a circular 

owed by ap 

and tingling sensation resembling that ol aconite, uul iin,»,uig the persiste J 
and numbing qualities of the latter. 

STHTirrimF, —See Ficure 357 and the National Formulary. ^ '■ 

ing of t"0 ’ 

?ic, linolic,- 
Total ash, 


, , gn organic 

Standaeds.— E chinacea contains not more tnau o pc» , Echinacea - 

matter, and yields not more than 2 per cent of acid-mso u • j 

which has lost its characteristic odor and taste must no ® J f- Average 
Uses and Dose. — Echinacea is a diaphoretic and an a - 

dose, I gm. 






Fio 3of — Echinacea A, cro»s^wl>o/i oI o«itcr (ayora ol root, ehomnK cork 1 
hypodcroii's <A), if, erosi-srction of corti»T I 


, •• , tvii^iuiumal 

....LM. o, (luutiieKpirah o annul.ir, r, simple pocea, 


au;ymiDe parenchyma 


Fig. 356. Ao entire plant of Bti»ntsce<x. anguHiJoUa ahoning the lanreolatc 3-nene<^ 
leaves and the comal heads with reflesed, hgubte ray florets. (From Year Book, U- S.-' 

Department of Agriculture) _ 

PYRETHHUM ^ 

pyretom, Pyrethri Flores or Insect Flowers fN. F. liHT to date) 
is the dried flowcr-lieiui of Chrysanthemum cinerari^oJluvi (Treviranusj 
Bocc., Chrysanthemum coccineum Willdenow (C. roseum Weber W 
Mohr} or of Chrysanthcnmm MarsckaUi Aschers. Fyrethnira yieJds not • 
less than 0.5 per cent of total pyretlirins (I'^-rethrin I and PyrethrinH)- 
Chrysanthemum is the ancient Greek name meaning gofden iJower; 
cineranr^olmm. is from two Greek words meaning ash-colored leaves; 
Toscuni means rose-colored. Dalmatian insect po^tder is obtained trota 
C. dnerarisefoUum , a perennial herb indigenous to Dalmatia and Herze- 
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govina, where it is also cultivated as well as in Africa, New York, and 
California and to a large extent in Japan. The Persian insect powder is 
derived from C. roseum and C. Marschallii, perennial herbs growing in 
the Caucasus regions, Armenia and northern Persia. The flowers are 
collected from two- to six-year-old plants, the flower heads being torn 
off by a eombing machine and carefully dried and preserved. The 
finest and most powerful insect powder is obtained from the closed or 
only partly expanded flowers, pro%'ided the\ are properly dried and 
preservetl. 
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are pistillate, 
minaling in tl 

7 mm. in Icng .... • ; 

achenes, the latter 
or pappus. The in 

being lanceolate and distinctly keet^, 


1 to 2 cm. in length and ter- 
The disk florets are nn +o 


i. .. ..o ui lue ouier bracts 
aomewhat hairy on the outer surface 



Fia. 359. — Pyrethtum (Insect flowera)'. 3 C, stone cells, ep, upper epidermis of a bract, 


ol calcium oxalate, cp', epidermis of the under surface of a ligulate corolla, 


and smooth, shiny and w» * ' 

bracts are spatulate, longt 
reddish brown membrano' 
are cylindrical, grayish Or; 

ribs. ' . • 

Powder.— S ee Figure 359 and the National Formulary. Pvre£hrifl 1 

■atileoil. 


canthemum) , which can be detected i 




fyrethrum 


uz 

sacs, the irregular dark red fragments of the achene and the palisade cells com- 
prising the costal tissue of the achene. It is stated that sometimes the entire 
stem with leaves is ground up with the flowers Powdered insect flowers, which 
are bright yellow in color, usually have added to them powdered curcuma or 
chromate of lead. 

Uses.— Powdered insect flowers la used as an insecticide. The most effective- 
powder is said to be one 80 per cent of which will pass a 2S0 standard mesh 
sieve Such powders are prepared by mean® of air-separafion during the process? 
of milling. Liquid preparations containing the tocc principles of in*eet flowers, 
kerosene and rnetbylaalicj’late, arc being e.t<en3»'eiy employed in the form of 
sprays as fly and insect repellants. 

Pyiethrum or PeUitory (U S P 1820 to 1926) is the dried root of Anacyclus 
pijrelhrunt, a perennial herb indigenous to northern Africa and southern Europe, 
the commercial article coming from Algeria The root is collected m autumn 
and dried. 

The root is nearly cylindrical, lightly tajwrJBg, or broken into irreguiar 
pieces, 2 5 to 10 cm. in length. 3 to 20 mm m diameter , externaHy dark broiwi, 
wrinkled and somewhat furrowed longitudmally, with few rooihts or rootlet 
.sears; the crow n is somewhat annulate from aears of bud-scales and sometimes 
tufted with coarse fibers of fibrovascular tissue or hsnng long, soft-woolly, 
nearly Btraight, J-celled hairs; the fracture is short and horny when dry, tough 
when damp; mternallj' the bark is dark brow-n, with 2 circular rows of resm 
canals, 0 5 to 1 mm. jn thickness and closely adhering to the light yellow, radiate, 
porous wood, in the medullary rays of which resin canals are also found, the 
odor is distinct and Mnctratmg and the taste pungent, and acrid 

The powder is light to dark brown, and snows parenchymafoua celts with 
irregular crystalloidal masses of muhn. nearly /socliametric stone cells, the con- 
tents of which are yellomsh broiifi, reticulate, narrow, trachea-, a few sderen- 
chymatou.s fibers, tfie resin canab containing yellowish brown amorphous masses 
of a volatile ml and resin. 

Pyrothrum contsina an alkaloid, pyrethrine, which occurs in colorlcM, acicuUr 
crystals, has an intense pungent taste and is decomposed by alkalis into pipen* 
dine (a pungent principle occurring in black Mpper) and pyrethne aoid^ a prin- 
ciple resembling pipenc acid Pyrethrum al«o contains a brown, aend resin, 
two other acrid resins, a volatile oil and about 50 per cent of miilin 

Pyrethrum w a etimuiant, a Wfllagoguc, an irritant an<l a ntbcfscient 

GernsaaPellitcryi the root of /Ifforyc/wo^ctitarMw.isKfnBller than pyrethrum, 
the bark eontaina but one row of secretion re^rvoirs, which arc wanting in 
the medullary rays; and the root*, contain lannm in addition to the constituents 
found m pyrethrum 

AbsintbuzQ, CoraoioB WcrGivood or Ahsmtfaa (U P lS3jtol&05, N F 
lOIGto 1926) consists of the dneil leases and OowemR tops of .Irfemtstn a6stn(/>~ 
turn, a shnihby perenma! herb, growing in waste places m the northern Uniietf 
f-!ta{es and Canada It is cuUJv.a(ed iti Europe, northern Africa, Vorfc, 
Alichipan, Nebraska and Wi«con.sm Tlie lolalile mi is nsexf m iJjc preparation 
of the French Absinthe The Jcavc'- and floncring top-* nre gatlicrccl during thr 
summer or earb" fall, rsrefullv dried and preserved 

The lest PS are from .> to 12 cm in Umeth, 2- to .f-pinnaleb dividnl, the io)>os 
Wing ohovatc or lanreolatc, entire or t&olhed, the lower Initnc long pctiolate, 
the heads arc greenish yrlfow , hemisphencal or m-oid and arr.angcd in panicles, 
the in voiucra! scales fjcing m two -mtits. tlic inner linear and having rncmbranotis 
margins, the florets are .all t«di«lar, tl«? outer ones soinetimps lieinq neutral 
The herb js arojnatir and verv bitter 

b'on-glaijtlijlar hairs of two kinds aro pre-ent (fl) rnicclhilar, wry long, 
(d) T-hairs consisting of n 1 - to 4-(e]]ed -tafk. lieating a single horiroutal ceji 
at the auinmU; Blftndiikir Ii.nw having a I- S-evHcit stalk and a glandular 
sumniil fonsistinE of 4 to S celb ttie imllen grams ore spheroidivl, about SO 
microns in diameter, nrarb smooth, and having 3 imres, calcium oxahtc is in 
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rosette aggregates about 10 microns in diameter; the trachere are spiral or have 

f 

the plant, and consists of d-thumone (absinthol), thujyl alcohol, free and com- 
bined with acetic, isovaleric and palmitic acids, phellandrenc and cadinene; also 






PiQ 300 -Branch of Taney [Tantalum mtoare) 
pmnat.lid or pinnately rlmiioci leave., the divraons bemg hneac, 
tobed and incised. 

a bitter gliicoBidal piinciple, absinthhn «l/ccmic acid; 

on h3'drolj’SH a volatile oil, a remn, j.i j,3 per cent of nci 

succinate and about 10 per cent of natural a< 5 h mt * 

insoluble ash. , .... • * «« anthelmintic and a fehnf’i;^ • 

Absinthium is used as a tonic, a stimulant, a * 

Average dose, 2 gm. 




ERIOERCX 


645 


AcluUea, Tarro-w or Milfoil (XJ. S P. 18G3 to 18S2) consists of the dried leaves 
and flowering tops of AchiUea a common roadside weed, naturalized 

from Europe and A'la, ami contanw af>oMt 0.1 per cent of a dark lilue volatile 
oil With a strongly aromatic otlm and a vniall amount of a bitter alkaloid, 
adnUeinc. Tiie roota of ysnovr, on the other li/ind, j'leJd a volatile oil mtb a 
valerian-like odor. 

Achillea is used as a tonic, a stimulant and an enimenagogue. 

Achillea nabihs of Euroiie contains an od resembling that of yarrow, but is 
of finer quality and has a spice-like taste. AchtUca moschala, an alpine plant of 
Europe, yields three aikatoids and a rohitih: oiJ eontnmmg cineol and is used 
m Italy m the preparation of the liquor, *'E?prit d’lva " Achillea tanacehfeiba 
yields a blue volatile oil hanng the odor nf tans 5 ‘. 

Tanacetum or Tansy (U. S P IS20 to 1905) consists of the dried leaves and 
fiowerms tops of 2’anefeiiim rulgan, a perennial aromatic herb (Fig 360), 
indigenous to Europe, extensively cultivated and naturalized in t)ie United 
States. Tlie leaves are large and pmnately divided, and the flowers, both tubular 
and hgulate, are yellow, the heads being m terminal corjmbg. 

The powder is ycllowi'sh green and shows a few 4- to n-c'*”-'-’ r 

hairs, about 150 microns in length, the ind"' ■* ' g 

and with yellowish brown 
and larr'' 

cells uaving 

numc . -u giains with numerous 

spinot • tiacnca? lianng scslariform and reticu- 
late p MCiOCicd poTca, thm-walled seJerenebymatous fibers free 

from poles 

Tansy yields from 0 I to 0 3 per cent of a volatile oil, consisting of thujone, 
bomeol and camphor, and also three rc<in’i 
Tansy is tised as a stiinulant, an emmenagoguc and an anthelmintic. 

ERIOERON 

Srigeron Hacerophylluoi, Daisy Fleahana or Sweet Scabious (V. S P 1831 
to 1863, a? Engeron, ISC3 to IS^) cimci^ts of tiie leaves and toi>s of £n?eroH 
hrierophijUum Aluhlenbcrg 

Erigeron Philadelphicum or PJuUdelpluA neabane (U S P 1831 to 1863, 
as Erigeron, 1SG3 to 1SS2) consists ol the leaves and tops of Engeron phihdel- 
phicua Linn^ 

Erigeron or rieab&ne (U S P JSC3 to 1882), sec Engeron ileterophylKim 
and Engeron Philadelphicum 

Erlgeron Canadense or Canada neab»c« ( If S P 1820 to 1882) consists of 
the leaves and flowering toj« of Engcron ranadense Lmnd 
Oleum Engerontis, Oil of Engeros, Oil of Canada Engeron or Oi! of Flea- 
bane (U S P 1SG3 to 1916) is the volatile oil distilled from the fresh fiowermg 
herb of Engeron canadeMe i.^nn^ 

En^fron, from the tTreok, means s{MTng and old man, and refers to the iioan- 
ueas of some species m the early spring The plants are annual or biennial 
(E pkiladelpktcui perennial), ami are wmmon weeds in many parts of the 
United States and Canada ca^t of the Missis-tppi Hi\ er They prefer moist, 
good sod The leaves are alternate or basal and, with the stems, usually are 
hairy. The floner-ho.ads are relatively small and, especial^- on B canadensc, 
ate numerous Odor js aromatic and taste is bittcrKh, acrid and somewhat 
astringent, E caywdense being the strongest 
The plants contain v oialde oil, that from E cunarfcKae much more abundant, 
i.ome rosin, a httlc tannin, murdage, etc , neither glucowdcs nor alkaloids have 
lieen noted 

The drugs arc stimulant .ind diurefac, the volatile oil is much the strongest, 
having been used to quicken utmne rmitractM>n« Dose of the herb®, 2 gm. 
of the oil, 03 cc 
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Fartara Tussilaeo or Coltsfoot (N. F. 1916 to 1030) is the dried leaf of 
I ussitago farfara, a low perennial or acaulesceot herb, indigenous to Europe 
ant growing in 'vct places and along roadsides in the northern United States 
and Canada, ihc variegated variety, the leaves of which have a creamy white 
margin, is a common ornamental plant, thriving in shady places. The leaves 
are gatiiered in June and July, after the flowering of the plant, carefully dned 
and preserved. 

The leaves usually occur in broken pieces; when whole they are ovate-reniforra, 
long pctiolate, from 8 to 15 cr- ■ • • 

angulate lobes, and dentate m 
and glabrous ventral surface; 
prominent palmate veins; the • • 

slightly bitter. 

The powder is yellowish green and shows numerous multicellular, non- 
branching hairs, usually curved and tw'isted together, the terminal cells much 
elongated, and sometimes with spiral bands; broadly elliptical stomata up to 
54 microns in length and associated with finely striated epidermal cells with 
wavj’ vertical walls; beneath each stoma is a 6-sided characteristic intercellular 
space; few non-porous fibers with walls from 6 to 12 microns in thickness. 

Coltsfoot contains an acrid volatile oil, a bitter glucoside, gallic acid, album- 
inous substance.^, a caoutchouc-hke substance, resin and tannin. Well-cleaned 
leaves yield about 10 per cent of total ash and about 0,25 per cent of acid- 
insoluble ash; commercial drug from 1.5 to 3.5 per cent of acid-lnSoluble ash 
The drug yields from 14 to 10 per cent of non-volatile extractive when exhausted 
with diluted alcohol Moldy or decomposed leaves from partially dried drup 
causes inferiority. Old, dead leaves are sometimes present, and occasionally 
an excess of sand. 

Coltsfoot IS a demulcent. It is also used as an expectorant. 

Senecio, Golden Senecio, Ragwort or Life Root (N. F. 1916 to 1936) is the 

jjj,| 1 . ... -.1 v-u swamps 

carefully 


dried. , „ . 

The drug consists of a group of basal leaves and a leafy, flowering ^^ape. i 
basal leaves are orbicular or oblong, long petiolatc, the lamina from l^to o c 
m length and 1 to 6 cm. in bread * • ' ’ ’ * 

base, a crenate-dentate margin; i 

considerably wrinkled, glabrous. . . 

prominent; the petioles are from 3 to 8 cm. in length, hawng 8 to iU pm 
nbs, light brown and frequently covered at the base with soft, ^ 

The flower stalk is from 15 to 40 cm. in length, having 8 to 10 PJ'9^ p-isiiv 
olive-green when young, usually covered with soft woolly hairs, 
detachable, leaving the stems glabrous. The stem leaves are a 
upper sessile, the lower petiolate, having a lanceolate outhne ^ under 

ate-pinnatifid. The flowers are in open corymbs, the erect- 

peduncles which vary from 3 "• ' ’ " tubular 

connivent; ray florets 8 to IS , about 

florets yellow' and perfect ;_ac id some- 

6 mm. in length; the odor is 

what bitter and pungent. ^ nnrrnwlv ellip- 

The epidermal cells have undulate walls, the stomata^ vq the poT®» 

ring 2 to 4 ■ 
undies; the 

' the fibres- 

stems show a strong development of collenchyma ai surrounded by a 

vascular bundles are arranged in a closed nng, eacn L of the stems 
strong development of fibers the p^is hoUow. ^idth: the non- 

and petioles are very long, thm-waUed and up to microns In length 

glandular hairs on the leaves are few, uiuseriate, about 



Mu:noKSw jvjkp.um r/o.v.s i? 

ftsd can-sisting ^sf 5 or 0 short, fvlmdncul MK havfiitc thlit wnlh n«'{ «it oKv 
content^ the achotirs fire cowwJ wUh or sjmtMlnio hnlis, 

ISO microns in IwiRlli and finoi^v tfaiw\i>rN'!y or utdnjiu'U pH !(*{•'; »]ni iwpjnis U 
JDuUicriluhr, J^vshk at tho jihorJ, 

KeUy and Lynn Lnnid 0 1 jtpr tvnt «f voUnli* .nl hjh} H jn-i font 
inuiin, but no evidence of either fl{J.nt«ii<ls or fi pnid iti i»i a 

sUmuiant/ a diuretic and an ejnnienngiijpu*. »ni miilenm Im**, Imnnvi'j, Imn 
found of its havinp any ulenne cfTi'el 
5c«(Yto /fl«j6.T/r, iftthKemnis bj K«tn»jwrtH«{ .!»><» nnd hituh/nl {u pojtm 
in the Kew Kn^tlniul Suit's litul t'anndi, und H tulgtiru t-Diiii'uhitl 
•Seneao tinren*. They are Mini to tsmlain n Hjixt«in< of nlknl'd.L, M'liis'loniiM' 
and fccnecinc; a volatile «i}, IK!)'} i)i*f «*»it of n fnltr )n elht*} , 

0 8S i>or cent of a mixture of fatty «enh. and U S ihs efui of a-h 
Lactnea Elongata or WiW tetiucfl ft' N (* ih'JO i» Ihiif) eiTii»iPfs »tf (fie 
fiouermR herb td /return nroau Lmnt*. 

Laetucariura (U. S J' U* loJd) is tbe diietJ miik jui'e 'tf Lo.fttco nru'/i 
and other P{>(?eies of I^riue^, 1«<wh«i herb.s Irtij/efy tn miftsti ««d 

southern Europe ami eultivniist m l-'ntiK <• mui iitiniiniy, <<i(nin 

spedcs I>cin 5 ' inuie «ir lo.s ii(itiir«hr,ed tn U»t' f'liipsf Slatex 

I^ctucarjum is tibtauus} by i-tiUiit;; «»fT tho fops oJ ibe »le()u«, oIm'Ii Ibo hjH’i 
whidi e<ude» ts jiartially hurth'iml, tl is I'ollisttd »n<i dil<»! M> i>i'm)»j)h<ii<nl 
earthen cups ttnltf it can he cut into pnsvv*. uhii h am urKrtHy fuut hi fiwdsl, 
these bdni; further drwsi 

it occurs in irrocuinr, aipiolar iims>s or pe«iioii», oiin puj/hh' 

of Minch IS convex, cjUrijally tJnJJ or ymyj'h blown, bmlnio timyii, 

Mftxy; internally light lirown or ydlowbh, Niiiu-Mbat jMnoux, odoi i|ipf)m|, 
opiuni-hJcc, tai.te bitP-r. 

Lactucariuni ii« jiartly Hiluble m n{<<itoi| nnd lo hIk i tmd itbout f/t ids m nl 
soluble m Maler^ but the wdnUon pbouW »ol(n\<>n u-n«ti'Hi foi Mimil 
The jxiwdef is grayidi brown to tUrk blown m.d ^onM-t' ol jind 

ratlier angular many’s, with alljdis iUi-y lD<omo nddi-h blown and lhi/» u 
dirty brown, with i‘uJfuric acid (hey arc but tliybdy «??>• f‘'<f 
Tiie drug lontains thr<s- IniV-r j>nti«inl«-» iotuon wlmh o<»oip »ii whili' 
rhombic prL«m» lliat are I'jiariovly wdnoh* in woOi , (ntnio pwifti, « blown, 
ainoiphous, >ery bilU-r j>riiMv;J»' wbnb }•* n.sdily r*jhihU jn wbU i uiid nhoboi, 
and Uctucic acid, a y«!iott, p-ry- InttiT p'jb't»«**« ••>ptjJ!>yui}.' wit!. .blli>ijity 
and colorwl red bv afkahs 7'lje druy alvi al#>/'i{ Vi f i I'ui of « o>}.>r 

les!*, odorless and Is'p <t> » tallm*' piifniph*. liotuniiii fi u»i\ 

«-lactnecrol m th*‘ fonn of iwoiati^, volatih oil lonmui'd oiy-oo' im*!'. <i' 
cilric, xnahe and ojuIj'' and fr»^n h % to JU f>n tint fff a-h maiK uU o! wj.ii b 
IS acid-inwdubl'* 

A rnydristK' aikahnd hat l»*-n la J^ut-j/o o'l'l lo /. 

I>aclutanuiti ip f-ai'l ba\'* p*a»)« b\p}i*A»‘ < *1 »// ilirvuyPibh ll 

ix jji-n.'rslK ptapij !»' « y-lalo*', a dw»« tw and fci> ' /{*x l/o»i»t 


AUXRCEJUC PFXPARATIOm 

I’oUUirr-t'- <of/if2ioi(h f-isiUri brf>-f»'*r t' -ni tfUt/i- /ti.iuift-'Kittoii 
prvluitsj jij b tb« yi.iin-- of njf.im 

jdant*- aih r;’*-}jir jrdbnsiiv «i*vi ■' li/ljl *<. 

ctilTwsl jrr’-ut dptn.ij'-''' ’^■ot »ff «ind-l/'^rj.« j*-.’.. n- nr* t.ijubh */ 

ji’uJu' J.’j/ «Jb v»' r»~;>'>’)v 'JL.* Lix-tor i* I i' i 

o* to t’ti'iulji* ly ov/-, . . >{V>j\ i, pj .. . j. 

‘■'jvri-j.t.ib!' {*> r-^r'"' 

TL*" £’j»<V»d • rf-yjiM ■ r , . . ' 

jv i-% fill > ,l‘ y 
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petrolfttiim, or glyceiiii jcily to atmosplioric currents for twenty-four hours. 
Protection from rain mn.st l>e provided. The slide is then examined micro- 
scopically to identify nnd count the pollen Rrains which have lodged on the 
adhesive si ' ” ' . • - . » r . 

smooth, ot 
to identify 
number of 

exposure is used as a basis for comjmrison in each localit.v. The number of 
grains per scjuarc centimeter of s’* ’ ’ ’ i * i* > - -=nsper 

cubic yard of air by tlie use of • -ocke. 

Daily atmospiicric pollen count on for 

the larger ' '*■ ' ' ' . . - . . j 

America. • 

The Open ‘ ‘ , 

is an air filter devised by Erdtman. 



soring 


fever) produced by grass pollens; and ■'iV'oMsons of these P‘f“: 

pollens of ragrvet^ and other weeds, flowennK f^.-flicult to ®PP ^ 

overlap in the southern and southw'estern states, an 
' descriptive term for seasonal poUinosis. 



ALLERGENIC PREPAHATIONH 


m 

The eln)s [Vlmus), the maples {Aeer\ the oaks {Querem), the walnuts {Jw?- 
lan^), the hlrches {EdiAn), the {WjJars {Populvs), the aJdera (Almis), the liol- 
Jo^a {Snlix), the bflckl^errjrs (rritjs), and man> otlier tree'« Dowser early in the 
spring. 

Bermuda grass (Cynodoa dadylon |LJ Pen.), Johnson grass {Sorghton hale- 
poise |L.) l*ere.), orchard grass {uadyh» glomcrijia L), sweet vernal grass 
(AKiftofonJAum oJoratuni L,), red l»p (Aj^rostis alha L), timothy (PAieum 
praterwe L.), and June grass (Poa praknsts L, ) are a few of the many CTass 
jwllens capable of causing an allergic restjotise Certain members of the Cheno- 
podiacex, Plnnlaginncesit Pobjgonacta:, Arnara>Uh<icvx, ComposiUe, and other 
families develop their flowers from mid-aummer to tlie end of the growing season 
and produce allergenic pollens 

Of the CoHiposite, the raR\\ocd genu'i i Ambrosia) is responsible for approxi- 
mately 90 per cent of the pollen allcrgj' m the United States Tall ragweed, 
giant ragweed, or great ragwetfd (AwinMia tnfida L ) is a coarse annual which 
sometimes jpwws to a height of IS feet. The stnniinfite flowers are borne m 
terminal spikes at the b.a*e of which an? the pistillate flowers The ieai-es are 
opposite and long-i>otio}ed The lower }eave> are more uniformly three-Jobed 
tljan the upper. 

Dwarf ragweed, common ragweed, short ragweed, or hogweed js known by 
the name Amferosia <irl£»jisji/ofin L, although recently' taxonomists ha^e sug- 
gested that thi8 plant i>i eyntwiymoiis with Ambronn datior L Short ragwe^ 
w a much-branched annual which occa«>onaUy groxvs 0 feet high It la character- 
ized by its numerous sttiniinate spikca and by its fcm-like leaves vvhieh are 
once* or twice-pmnatifid Short ragiNced, as well as tall ragweed, occurs chiefly 
m the northeastern, middle Atlantic, and central states Two other important 
species are the southern ragweed {.1. tirfe»/afo Michx) and the\\estcm ragweed 
(A pstfosfacAi^a DC.). Other falbWoommc genera are false ragisePd (^’ran^ma), 
the prairie ragweeds (/ttr, Cgchch^na), cocklebur (A’anfAtum), and wormwood 
(Artemisia) which produce pollens of equal potency . 

Pollen may be colleeted irotn plants m the folJon mg manner cut the stems 
12 to IS inches below the flowering heada, place them m a pan of water so that 
the bwds liang o^•e^ the edge, collect the pollen on glsseti papr placed iMsoeath 
the lieads. The following morning (rouMdcrahk pollen wul have been shed 
onto the p.aper An equal or larger yield will be obtained on the ^lecond morning 
and a smaller one on the thud mommg Finally, the plants are shaken \igar- 
ou<ly to remwe the icmainuig njw pollen, and then are discarded 
The dried pollen l** defatted with ether and extracted with saline solution 
Glycenn or dc.vtrose is added to serve as a stabitiscr in the pre^-ervation of the 
extract The resulting solution is filtered by suction or pressure to render it 
Kteri/e, and is then assayed for the nuniher of unit& of ndropsn per cc The 
finish^ extract is marketed m nals with the potenej- indicated on the label 
Individual tioaes may be supplied ready for dilution and infection 

Recent ins e&tigfltors have indicatcfl that water-soluble protein-s of 
pollen grams are the allergenic factors Wien the iiitlii'idual absorbs 
the protein of a pollen he becomes Jy^persensltivc to that protein. The 
subsequent absorption of some of th« same protein, even though in 
smaller amounts, create*? a Middeo reaction of shock accompani^ by 
urtieam, {acrimalion, sneezing, oc mfiammation of the sinus mem- 
branes Susceptibility is deteniuned bj skin tests .An c.vtraet of the 
pollen i5> injected into the subcutaneous laj-ers of the arm and the result- 
inp reaction is comparerl with a control spot. A wheal or redness sig- 
nifies a positive reaction aiul indicates that the person is allergic to the 
pollen and should be dcsenatized. 

Treatment is co-seasonal although desensitization is best accomplished 
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by prc-seasonal or annual treatment. Extreme care must be used in 
determining the dosage for c.ach patient. Sensitivity varies greatly and 
an overdose may cause disagreeable or alarming symptoms or even 
death. 

Investigations have proved that the spores of molds, mildews, and 
other fungi are also important causes of allergj'. iVfoId extracts, like 





Fiq. 302.— Pollen grams .d, Sweet venial grass, f ■ 

Short ragrveed. B.GvxuUae^ F. Goldenrod. 



„ , . onrl to produce 

pollen extracts, are used jysts axe 

desensitization. Pollens, haiTj 

inhalant allergens. Contactant aiiergeiia • ^05. 

poison ivy, and poison sumac. The latter are wheat, 

Ingestant allergens such as strawberries, tomat^s, ' .g used 
and other protein foods have been extract^. 
chiefly as diagnostic agents to determine suscepti 1 1 > • 



AXIMAL DRUGS 

Thk txtxotmmj of .animat', h similar to that of plant?. The animal 
Ikingtlon) Is divitlttl into s\il>-kinjrdoins or jjlula .and thtse in tnm into 
clfl5<«, onlers, families, genera and species. .Since the numher of drugs 
<{crivc<l froni animals is much smaller tlian the number rlerii'cd from 
plants, only a very brief survey of some of the phyl.a nIU he prescnteil 
here. Those phyla yieftftng no drugs nill l>e otnittwL 
Protozoa are l-crllwl aninials such a«. the .{tuah<i, }\mxmQcuitn and 
Voxtiefllu. The onlcr wntxains animals t!»e shelK of 

uhicb comprise the n.at«rtil eluillc dcposrts of f 'ornnall ami other parts 
of the world. While thcixe shclU art* comjKwctl largely of calcium 
carbonate they aNo t^ontain more or less Mlica. afuminuin, magnesium 
ami organic matter. Creta Pneparata. Prepared Chalk, V. S. I’. Ih2<l to 
date is obtained h% clutriation from this nati\e chalk. 

Porifera an* animal* h-aving many *mij}ar tvlU /irr;ji)g»-d nUint n 
comjnon c,avit\ , the fwxl entering the l»ody ihmngh tmmerous optmings. 
To this phyllum belong the sponges. 

Spongia or Spoaie, and SpoQjia Usta ot Bomt Sponfe (U. S. P. l$2il to 
IS'kJ) coiL'i^t of the fibrous framework of (if.nna!tt Ppoiice^ gro^^ 

in the js'a, attnchwl to rocks and are verv often planted m for cuUnatJon. 
When full crown the ?|>onces are lorn from the recks and iiurjed in llie rand to 
disintegrate the nelatimms animal matter nhich m remmed by wsdnnE There 
nre vjveral comjn**reiaf vanclies, amons which the following m.ay l-e mcnl»on«l‘ 
(1) MwJiterratiean, Turkey. (2) Z«rooec.a (co.a«l of ('ireece): (3) Bathing {coast 
<if North Afncal. ( 4 ) .‘‘beep's Woo! {<Mast of Honda and the Pahamv) ^■pnngtw 
arc u»ed mechanie.'iliv for cleaning and washing and fur alwubmg liquid* 
Tiny hue l>ec« ii^d in dilating eaiitios tent*) and ar {»f'«.arte«c m 

ilyunoftorrhea 

Ctelenter&U ure animals baaing linlluvi « \iifidrical Uxlfcs wiib one 
ojR'iiIiig, the imnith. T»» this phvlnin Iwloiig tin* hjdras, litdroliU, 
ji*lh''n><h, isir.iU am! the .•x-a-suwmoiu-s. Tin* iurnls an' animnU having 
11 iiihun^ms -kclelon whiih is mon* i*r lev, hr.'inrhtsl. It is on 
limnclu-s that the iiidiMiliial animals arc fmmd in lulie-Hkc ajH-rtiifi's. 
‘Hie skeb ton (coral) bai lier-n to vimc vxtvnx m 

}>o\\d<Ts ns all ant.'K'id. 

Piatyhelmintlses ts the phylum rmttiiimng the taf-wonns nnd the 
pin him Nemathelminlbea the ihnMclwurtns. tnilun.i, biKikwnrm. cte.. 
all thc<s' iir«‘ of inteifsi as juniMli-s «»f thr human l«xly 

ArinuUla na* wonn-Ukv anitii.iU To thn plnJuru U-huig the carth- 
wunn and the Inadirs 

TJifre fccetet J.mo «**s{ m mfslemr thr r«rr»-fi r-r tlfsi 

Ivcerh tfiirul’ » nstne id r><'rtl.»*Tj si*<l central r.uO'pe, ij'r 

A';»5raJisn «r.' I'ne-lruwsl f5,»*5C'.c**'H7.V}' m.d the 

!<errh Jxss-he*. atr fonn C, n, jj rni I d"’s:\ee!f»jb 

f attc'ne.J ftnd »b nt aln'jt Jt»» ti^^s ly Tl-e a-ilen -r rr d }.4s a 

c’ljrUVe ••'fkrr i‘i ll.r rr'Mer «»* wtirh I* ll r tsv-Uh wi*.!i U ree ra>} it tz js»» 
Will) tiiMn f hitS'xr.* terlb with tie |r^<h jtf-'*!jre-» i!« cj 

•ftcfi't.f ate I Or 

Ine !•! »I S‘»* e» «». i m»ll, «t*ean » l*i j '*ftira''t *!1 teri- 

flifiis'rs ll.e\ •'''*.?! tv le- t t-t *tut in ;**Tt *} wh aje l 
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with a linen cloth. The water should be changed once or twice each week and 
occasional y gravel or sand may be added so that the animals may clean them- 
selv'es of tlic shmc which accumulates on their bodies. 

Although used mu . . , ' , , 

local congestions or 
tured and the blood 

the application is to be made should be cleansed and freed from hair and if it 
be advisable to localize the bite a piece of moistened filter paper with a small 
hole may first be applied to the area. Leeches ■nithdraw from 5 to 10 cc of 
blood and may be removed by sprinkling them with salt. The bite continues to 
bleed for a considerable time, due to the fact that the salivary glands of the 
leech produce a substance known as hirudin which retards the coagulation of 
. the blood. TJie use of the same leech for different patients should be diseoviraged 
due to the danger of carrying infection. 

MoUusca arc soft-bodied animals often enclosed in hard shells. To 
this phylum belong clams, snails, the nautilus, the squid and the cuttle- 
fishes. \ 


rises to the surface of the sea after the death of the animal and may be coiiecieu 
Cuttlefish bones are quite common on the shores of Europe and the Indian 
Ocean. In common with the other squids the cuttlefish possesses an ink gland, 
and from this is obtained tlie d3'e used in water colors and known as sepis, 
Cuttlefish bones arc oblong-ovate and more or less biconvex, up to 25 cm. long, 

7.5 cm. wide and 2 cm thick. The outer iwrtion is hard but the inner part is 
porous and friable. Cuttlefish bone contains from 80 to 85 per cent of calcium 
carbonate and has been used as an antacid; in tooth and polishing powders, for 
caged birds to sharpen their bills against; and as an abrasive. , ,, , , 

Oyster-Shell (U.S P. 1831 to 1882) istheinnerTkhitelayerof the shell of the 
oyster (Osfrea firginiana and other species of Ostr(a). Oysters are bivalves v.hich 
inhabit the shores of the Atlantic and the Indian Oceans In the preparation 
of Prepared Oyster Shell (U. S. P. 1831 to 1882) for mediciMl use, the shells 
are boded, and the outer layer removed; then the inner layer isponaereu, tn 
coarser particles being separated by elutriation. Oyster-snell consists most } 
of calcium carbonate (88 to 98 per cent) and has been used as an antacid 

Arthropoda are animals having segmented bodies and jointed appen- 
dages. To this phylum belong the insects (see below). 

Vertebrata or Chordata are animals having a backbone made o 
parts called vertebrae. To this pliylum belong fisbp, ^ 

snakes, birds, horses and man. Older classifications dividm t e j j _ 
kingdom into two sub-kingdoms, Iniertebrata, ihbli^dmg the preti , 
discussed groups, and the Veriebraia, t -Ml ,, 

As the insects and vertebrafra' (see page 662) yield a nu 
important drugs, these groups will b'e discussed at greater leng • 

CLASS INSECTA 

This class includes those small animals which have 1 pair ■ [jy 
3 pairs of mouth organs, 6 legs, 1 or 2 pairs of wings an re 
means of trachem extending from openings, called spirac es, Jig^jnct 
of the body. The bodies of the insects are divisible in o i 
parts, the liead, the tliorax and the abdomen. Exainp e 
are grasshoppers, dragon-flies, moths, beetles, flies, etc. ^ 
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OKDKK ni>L\(lFfEI{A, FAMILY COCCJJM*: 

This urcU-r inchuJe^ iusocts having suctorial month parts. The uings 
are t\%o or four in numiw auil are usually mcmUranoijs. TJie insects 
fml on plant jiiitcs and nuinml Wood. The grovjp includes the squash- 
hng, bed-bug, jdaut lice and tlje scale insects 
The Coccldx include the scale iti'sccts and bugs udiich arc injurious 
to plants. The members of the family differ greatlj' from tlie mem- 
bers of other fajnilies in this order and also often show considerable 
variation among tbcm&elves. The males undergo eoniplete metamorpho- 
sis and possess only one pair of wings. The female has no mouth parts 
and is ab\ays dcsoid of uings It is nsualK covered with scales uhicli 
form a protective case. 


COCHINEAL 

Cochineal or Ccccoa (1'. S. T. l&IZ to date; in teat solutton, 1'. S. P. 
l.Shi to JD3fiv X. F. to date) consists of the dried female insect, 
Colitis carli Liune, enclosing the joung larva?. The generic name 
is from the (rroek KMoi, meaning a gram or berry and refers 
to the appearance of the insect; cacU Is from tiic Greek Kaktns, meaning 

II pricklj plant, the inseet-s being cultivated on various species of cactus 

‘ ' >n variCHis fepecies of the Cectacex, more espe- 

' cackfi.tixUiftr (.Opuntia. roennedi/cra), a native 

* ' .tread m Central and .South America and has 

iteen introduced into the West Indies, Cast Indies, Canary Dands, southern 
Spam and Algena and is kiiJ to be found in Florida and California 
The femaie insect is without wings, about 2 nun. m length and consists of 
from 9 to J2 eegmenta It »s somewhat plobu/ar hstinctlvovoid 

III general appearance, as o convex on the 

upper « It is covered 

with a as a glandular secretion by 

the “w* , ./,«>, and irax haws The antenna? arc rather short, 

fonsi.stiug oi y parts The ttircad-liLe beak or probosci", forniing a sucking 
apparatus, is I’erj- fully developcfl There ate .t pairs of legs and projecting 
from the postenot psntion trf the abifonvew there ate 2 *'■ « 

The female insect after fecundation em,-- « , 

hefominpcientinll*"*' - 


. . \. aimut 5 nun m length, dark garnet iii 
1 ... i/Minf theinsoctwithamoreorlessdpveloptdbeak or rostrum 

aiivays present, the l>eak wmetunes tJeing extended and recurved in an 
elliptical form in the direction of the abdomen One ur both of the antenna? 
are frequently present, fihowmg 5 to 7 parts T^e joints oJ the legs are uaually 
more or Jess detached, the point of in..crtion usualh being indicated only by 
Urg,e jellowish brown elliptical «carv Between each of the kgs on IvotU sides 
are Mtuated 2 distinct (wres, which resemble hi form arul color the point of 
attachment of the legs and which are iwpiration can.als In tlie abdominal 
region, Mhich is verj’ laige, the larva’ arc Inime Tlie=e are iisiialJy seen to be 
in seieral stages of development (Figs .il>3, and 30.o). 

The following method is useful >» destroying the coloring matter, thus ren- 
dering It possible to stiidj- the cochineal insect, JO gm of commercial cocJimeal 
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18 macerated wjtb 300 ce, o/ ri’ater contflining 2 or 3 per cent of an alkali The 
mixture IS allowed to stand for an hour or so and then is poured over a piece of 
wire gauze. The insects remain on the gauze and are then washed a fe«- 



t9 o! tl.e 


liters of water The insect'i, from which the nrro'ddc solnt'O” 

removed, are then transferred. to ISO cc. of f.jfrinjr. The nwxWre 

allowed to stand for a few hours with occasional gcnt 
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is agaiti transferred to the gauze, the ewes? «f hydroRcn peroxide washed off 
and the insects then trangferred to a neak alkali «ohition in which they arc 
mscerated for sis or eight hour? The mixture is poured upon the wire gansc 



111. 3G-4 — Photcmxfr'jfirjvp)) ol -^v>er»l «f the nuineroiis )an» found in the mothp! 
insect and in which sra to he the rhauefeiMfie beats (A>, and the throe pairs of Jegs 
(/) etiil enclosed >n the sat'likc mcmlv^ne of the larva 


and washed with water until the filtrate run« prartically cnlorlcse The insects 
on the gauze are then transferred to dilute aleolinl to whicii a few drops of 
hydrochloric acid have been added Thw now renders them translucent and 
ready for microscopic studv They may be mounted in chloral T 8. and exam- 
ined 
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Constituents.— F rom 9 to 10 per cent of a glucosidal coloring principle 
carmmic acid (carmine red). It is methyldioxy-naphthoquinone and forms 
crystals, which are very soluble in water, alcohol and ammonia, partly soluble 
in ether, and insoluble in fixed and volatile oils. Cochineal also contains 0.5 to 
4.2 per cent of a wax, coccerin; from 1.5 to 2 per cent of myristin; from 4 to 
6 per cent of a mixture of fats and fatty acids; total ash, from 0.5 to 6 per cent, 
with about 0.5 per cent insoluble in diluted hydrochloric acid. 



Fig 365.— PhotomicroKraph of larva in cochineal insect of wax- 

spreading antennae (a) and feet (/); the characterfefic beak or p ' 

hairs on the body (ft). 

Tests —The red color of dilute aqueous solutions of cochineal is chang 
to purple by alkalis and to light oranm bj' acids nnirder separates 

When whole cochineal is macerated m water, no msohmJe poi 
from the mixture (inorganic matter used for weighting). 

Use. — T he principal use ' ' 

Commercial Grades.— I 
commercial article The i 
represents the first brood of 
commercial article. At thi. 

Tenerilfe, one of the Canary Islands. 


. nusllly “f 

“Madres and 
ijpped the best 
‘y comes from 



ORDER COLEOPTBRA BAMILY MBLOWJt: tJoT 

According to the fancj’ of the broker or etporter, several grades of cochineal 
arc recogniacd Broadly speakiog, the terms “silver gram/’ “black grain’* and 
“granilla" are used, but there are intermediate qualities variously designated 
as gray, black.-gray, giher-gray, silver-bfack, rosy black, red and fox}', and 
these again may be qualified by the toms fair, bold, fine and so fortli. The 
commercial variety known as “granilla'’ represents the smaller females m which 
the lar\'® usually show but a x'ery sU^it development. 

“Sliver grain" is prepared fay arying the insects m trays in the sun, or m an 
oven at a moderate temperature (about 65" C ) for four or fii-e hours and sub- 
sequently in tiie sun so that the wavy substance is not melted and the color is 
whitish with a silver}” sheen If they arc dried at a higher temperature than 
106® C., the melting-point of the wax, on hot iron plates, the black gram is the 
result. The re<l tint of the rosj’ black is said to he produced if the}* are put in 
bags and dipped in boiling water to kill tiiem before drying and that of the faxy 
silver}' gram is produced b}' BifUng the insects when not perfectly drj’ so that 
some o( the coloring matter tinges the surface The black grain usually obtains 
a higher price than the silver grain Both the black and silver gram are some- 
times adulterated to meet the demand for a elieap article The black gram is 
sometimes met with having, the concave side filled with grams of a magnetic 
iron sand. The silver gram is said to bo weiglited with sulfate of barium or 
carbonate of lead and the veiy white appearance is given fay powdered talc or 
other white powder 

Carmine (N. F. I9IG to date; as a colormp agent U S. P. 1916 to 
1020) IS the aluminum lake of the coloring principle obtained from 
cochineal. Carmine occurs in irregular, angular, bright red frngtnexits 
or as a powder, without odor or t.nste. Wlien burned it enuts an odor 
resembling that of burned fe.atliers. Carmine is slightly soluble in 
ammonia water or alkaline liquids, forming a dark puirilish red solution 
It should not contain more than 25 per cent of water and not more than 
12 per cent of ash and should be free from tin, lead, and soluble and 
insoluble barium compounds. Consult the National Formular>- for 
methods of testing. 

Uses — Camune is a coloring agent. 

Aeued Iksectb anti Pkodtjcts — Kermes is a dye produced from Corctis 
tlids inhabiting Querciis cocafera, & native of Greece 

Lac or SbeUac is a resinous secretion produced on the bodies of Lakshadta 
indica or other species of Lakshadia Shellac is produced m Burma and India, 
the iasects he'mg cultivated on various pfaots. The insects resemble cochmes.1 
in structure and life history The secretory glands secrete w ax in such quantities 
that it completely covers the insects anij the twitri Such twigs broken off con- 
stitute stick lac; a purified form from winch the dye has been e^austed is 
known as seed lac and a melted fonn which is poured on pbtos is known ss 
fiake lac, or aheJlac, the latter bcitu? the most commonly occurring form in com- 
merce Shellac contains about 85 per cent of ream Shellac is used in varuishes, 
pohghes, sealing wax, etc. 

ORDER COI.EOPTERA, FAiMILY MEDOIDE. 

This order iucludes insects haxring four w-ings, the posterior pair being 
membranou's and sheathcfl by the harrlened anterior pair. These hard- 
ened anterior w mgs are elv-tsa, am} when folded together nearly 

cover tlie bo<ly The month p,ats (mandibles and ma-xillre) are well 
devclopwl ^letamorphos^s is indirect. To this order belong the fire- 
flj and the various kinds of beetles. 

42 
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The Ueloidx possesses five tarsal joints on each of the front and mid- 
dJe legs. The hind pair have four joints and claws. The integument 
is rather soft. 

CANTHARIDES 

Cantharides, Spanish Flies, Russian Flies or Blistering Flies (U. S. P. 
1820 to 1942; N. P. 1942 to date) consists of the dried insects, Caniharis 
vestcatoria (Linn6) De Geer. Cantkaris is a Greek word meaning a 
beetle, vesicatoria is from the Latin regica, a bladder, in allusion to the 
blistering qualities. This insect is found upon certain shrubs of the 
Caprifoliacefe and Olcacex, growing in southern and central Europe. 
The mature insects usually make their appearance in June or July. 
In the early morning, when the insects are still sluggish from the cold 
night air, the shrubs are shaken or beaten with poles and the insects 
collected upon cloths spread on the ground. The insects are killed by 
plunging them into dilute vinegar, or exposing them to the fumes of hot 
vinegar, ammonia, sulfur dioxide or by means of chloroform, ether or 
similar drugs. After this they are carefully dried at a temperature not 
higher than 40'^ C, Keep the drug in tight containers and add a few 
drops of chloroform or of carbon tetrachloride occasionally to pre- 
serve the drug from attack by other insects. The commercial 
supplies are obtained chiefly from southern Russia,^ Hungary and 
Spain and to some extent from Roumania, Poland and Sicily. 

Spanish fly apparently' came hand in hand with medical cruelty and 
was an heirloom of ancient Iieroic medication. Hippocrates describes 
its use in dropsy as early as 375 b.c. 



Fig. 366 — A, Canthana vesicatoria; B, Mtfiabris eichorii; C, Cantharis 
(Aftei SnyderO 


•q 
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Dbscjuption.— (Fig 366 A. 
in length and 4 to 8 mm. in 

— criTTiAtl* 


— J f,nml.5to2-5cm. 

or bluish green 
lead iriangular, 
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prcco nJC{a3)Jc Jusfer and pn'^ssing 2 j>arai}el bnca; luiiier surlacc* brown; wini''! 
2, membranous, transparent, brown and Jonqer and broader than the 
elytra; odor distinct, jwnetratinR and disagyeealde; taste at first slight, after- 
wards pungent and verj’ aend. 

PowDEn.— Grayish brown, with shining grren particles fsce Pig. 307). 



ri« 3b? — Poi\dered Cantharidw reprewting tii« abdomen (did), tie 


thora* and winR? i.jUier Colun > 

Constituents —The vesicating pnoeiple, cantharidm, 0 4 to 0 8 per cent, 
’ ’ ' ’ --- - ■- colorless prisras, without 

iboJ, carbon disulfide and 


stearic, 

found. 
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Standards.— C antharides yields not less than O.G per cent of cantharidin and 
not more than 10 per cent of moisture. 

Uses and Dose.— Cantharides is an irritant, a vesicant, and rubefacient. It 
probably should never be taken internally, a«! it has the same irritant and 
veswant action upon the mucous membrane and comparatively small quantities 
tend (o produce nephritis. Internally it has been given as a diuretic, also as an 
aphrodisiac. 

Allied Drugs, — Mylabris or Chinese BUsterinf-flies, are obtained from 
Mt/adrts dchorii, indigenous to the Bast Indies and China. They are elongated, 
oval or cylindrical (Fig. 366), from 1.8 to 2.5 cm. in length and from 4 to J1 mm. 
in breadth; elytra or wing-sheaths black, with 2 broad bro^smish yellow, occa- 
sionally golden yellow bands and at the anterior portion a pair of nearly circular 
broviTiish yellow spots; heads somewhat triangular and of a jetrblaek color, 
mandibles stout and large, partly concealed; sntennm clavate, ll-jointed; eyes 
large and compound; prothorax wedge-shaped, black; the femora of first and 
second pairs of legs are covered wnth yellowish hairs, while the third pair are 
nearly glabrous and black; odor and taste rambling cantharides. 

The powder of mylabris is dark brown and contains numerous, slender, sharp- 
pointed, blackish hairs, from 200 to 600 microns in length and about 30 microns 
in width at the base, 

Cantharis Vittata (U. S. P. 1820 to 1863), knonm as the American Blisterinf 
Beetle or Potato Fly, has pronounced vesicating properties. It is smaller than 
C. vesicatoria and the elytra are black, having a median and marginal yellow 
stripe. 

ORDER fmMENOPTERA, FAiMlLY AFID.E 


This order includes insects of the highest structural development and 
instinctive faculties. They have four membranous wings, the antmor 
pair being the larger. Tiie mouth parts are adapted for both su^mg 
and chewing. Metamorphosis is complete. To this order beiong bees, 
gall-flies, wasps and ants. . 

The Apidie is a large family characterized by possessing shor^ stout 
mouth parts. The posterior tibire are devoid of apical spurs, to t is 
fairiilv belongs the bees. 

HONEY 


Honey, Mel, Clarified Honey or Strained Honey (U. S. P. to . , 

N. F. 1947 to date) is a saccharine secretion deposited in the honejeo 
by the bee, Apis mellifera Linne. The generic name Apis is • 
bee, and mellifera is from two Latin words indi- 

Honey bees live in swarms consisting of from 10,000 ^ ’ , ■ > 

viduals. The swarms are usually gathered i^o hives, e 
thus cultivated for both honey and wa?:. The mdtu ua 
divided into three classes depending upon differentiation fp^g}e, 
function; thus a hive contains (1) a single queen bee. f 

(2) the males or drones, and (3) the undeveloped fe v tube 

which are the working bees. The worker possesses a , g^taries 

formed from the rtiaxillffi and labium, which they mse i Jr.-iwn 

of the flowers. The nectar, consisting largely of „ where 

up and finds its way through the cesophagus into invert sugar, 

through the action of salivary enzymes it is com er honey- 

Upon arrival at the hive the worker deposits the con jg lost 

sac into a special cell of the comb. The beginning o 
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in antiquity. Tlie ancient Egj-ptians placed tijcir hives on rafts, floating 
them up and don a the NiJe in accordance u-ith the locality list’ing the 
most flowers in bloom. Today honey is produced in almost all temperate 
and tropical countries Bee farming is an important industr}' in the 
United States and Canada. Tlie honey is separated from the wax cells 
of the honeycomb by expression and straining or by centrifuging. 

X>nacRieiiox.— A thick, sjTupj* liquid of a yellowdsh or yeilouish brow.m 

color. It is translucent nnen fresh but often bwomes opaque and granular due 
to the crystaUitation of dextrose. It has a clisraeterisfrtc odor and a sneet, 
faintly acrid taste, the odor and taste \‘arymg soniewhat depending upoii the 
fiorftl source of the product Microscopic&Uy honev exhibits pollen grains by 
means of which its floral source may often lie established. 

Co.vsTrruEXTs.— Prinopally inwrt sugar, SO to 90 per cent, and -water 
Honey also contains from 0.1 to 10 per cent of pucro&e, and small qusntitJes of 
dextrin, s-olatiie oil and formic ecid. 

Staxd.srds akd Tes.'Is.— Hona- must be free from foreign substances such 
as parts of insects, leax’ea, etc., but may contain pollen grains. Us specific 
gravity should be not le» than 1.099 at 2&“ C , it should ^eld not more than 
03 per cent of ash and it should be free from atsreb, de-ttrin, foreign coloring 
matter, aw dyes, artificial honey or added iniert sugar. Consult the Nationsl 
Formuta-ry for tests and methods. DexUose and levulose may be demonstrated 
in honey by the formation of their renpective phcnylosazonee 

UsBS.—Honey is a mitnent and a demulcent It » also used as a vehicle 
similar to syrup, although it po.ssess«s more of a laxative action than eyrup. 
Pharznaceutioaliy it finds some use as a pill excipient 

ADUWiBnAm.— The most coiiunon adulterants of honej- are artificial invert 
sugar, sucrose and commercial liquid glucose. 

Yellow Wax or Beeswax (U S. f'. 1820 to date) is the purified honey- 
comb of the bee, Ajms mefh/era Lmn&. Wax is secreted in cells on the 
ventral surface of the last four seguients of the abdomen of the worker 
bees. The wax excretes through pores in the cbitinoua plates and is 
employed by the young worker bees in the construction of the comb. 

The honeycomb after separation from the honey is melted in water, 
then cooled and remelted, and finally strained and allowed to harden 
in molds. 

DESCRienox —Beeswax is a <o!jd s^aiyiog in <x)lor from yellow to grayish 
bitJivn U has an agreeable honej'-fifce odor, and a Famt cbaractensth taste 
ttTien cold it is somewhat brittle and exhibits a dull, granular, non-crystallme 
fracture Consult the C S Pharmacopoeia for characters and tests. 

CoNSTiTUENTa — MjTicin, about 80 fier cent, which consists chiefly of inyricyi 
pabnitate, myncj-l stearate, cerotic acid, about 15 per cent, and cerolem 

Uses —Yellow wax is used as a base- for plasters, cerates and ointments It 
IS also used m polishes 

Anci.TBriAN7& —Fats, fatty acids, Japan wax, rosm, soap and carnauba wax. 
{Consult the U S Pharmacopona for methods of detection ) 

White Wax or Bleached Beeswax {C S P 1820 to date) is bleached 
yellow wax This i!> accomplished by uHowing the melted wax to flow 
slowly over revolving wetted cylinders^ upon nhich it haidens in thin 
ribbon-iike layers These are removed and e.vposed to sunlight and air 
until bleached, the process usually being repeated, the bleached wax 
finally being melted and cast into cakes of x'anous shapes. Consult the 
U. S Pharmaeopccia for characters and f^ta. 



DRUGS 


Uses.— W hite wax is employed phamaceutically in simple cerate and in 
cold creams. 

Vertebr.ita.— S ec discussion on page C 52 . 

CLASS PISCES, FAMILY GADID.E 

This, the first class of the vertebrates, includes those oviparous ani- 
mals which are adapted to life in the water. The majority of fishes have 
a bony internal skeleton and a scaly protective exo-skeleton. They 
have a complete cranium and respiration takes place by means of gills. 
There are two orders : (1) the Teleostei or bony fishes and (2) the Dipnoi 
or lung fishes. 

The GadidcB, order Teleostei, include a number of valuable food fishes 
such as haddock, codfish, etc. 

COD LIVER OIL 

Cod Liver Oil (U. S. P. 1851 to date) is the partially destearinated 
fixed oil obtained from the fresh livers of Gadus morrkiia Linne and 
other species of the Family Gadidx. The generic name Gadus is from 
gados, the Greek name of tiie codfish, and morrkua is the Latin name of 
the codfish. Codfish inhabit the North Atlantic Ocean, coming to Its 
shores to spawn in the late winter and spring. 



Fm. r.V iiKWibiva. nf Uib E. L Patch Co ) 


The principal fishing grounds are from New England north to i ov. 
Scotia and Newfoundland and along the coast of Norwa}’. 
carried out by trap nets, hand-lines or set-lines. In the early 
fish were cleaned on ship-board, the edible portion being salt * 

separated livers thrown into barrels, wh^ through a proce^ o 
ting,” the tissue disintegrated and the oil rose to the top. o i.^hces 
the production of medicinal oil, the fish are brought to le s 
witliin a few hours after being caught, the livers are remove ^ 

and the gall-bladder is completely separated. xhe 

in closed kettles and the oil rises to the top, where it is co . j 
air above the oil is replaced by cm-bon dioxide to _ temper- 

The oil is strained, filled into tin-lined containers ® . "egnarates 

ature below —5® C. During this chilling piwess t e s . „|jy the 
out as a solid and the lighter oil is decanted and n ere 
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oil is adjusted to a dcBnitc vitamin content l>y admixture, if necessary 
of difTereiit lots o! the oil liaving higher and losver vitamin values. The 
iiver-marc is often resteatned and pre»sed for a further yield of oil u'hich 
is used for technical purposes. 

Cod li\'er oil nas c-xported from Nonvay as early as the Middle Ages. 
Its use, however, was for teclinical purposes only. It was introduced 
into medicine during the middle of the eighteenth century, 

UEscRiPTiox.—Cod livet oil is a thm ’ • » • 

fislij-, but not rancid odor and a fislij’ 
but freely soluble in ether, cblorofonn, 

CoKSTiTUENTs.— The modicinal const 

/*!,. ,1 — , , 1 . » ,1 •. . - - ^ votainin D (the 

jns-iturated (about 

" _ The unsaturated 

acids include olcvc, linolcic, padokw and psltmtolevc and the saturated acids 
include rayristic, palmitic and traces of stearic (Bde salt^j and the alkaloids 


copccia. 

SronAaE.—Cod lucr oil should be preserved m a cool place, lO rieK-closed 
containers which have been thoroughly dried before filling Cod liver oil may 


promoter” m children. Average dose infants, 4 cc , adults, 8 cc 

Non-destearinated Cod Liver Oil (V. S. P 1936 to date) is the crude 
cod liver oil tliat has not lieen chilled so as to separate the stearin. It is 
permitted to contain not more than 0.5 per cent bj- volume of water 
and liver tissue, and it deposits stearin upon dulling, but in all other 
respects responds to the standards prescrilied in the U S. Pharmacopceia. 

HALIBUT LIVER OIL 

Halibut Liver Oil (U. S P. 1942 to date) is the fixed oil obtained 
from the fresh or suitably prescired livers of the halibut, IHppoglossus 
hyppoglossus L. The name halibut is from hah meaning holy and butie 
meaning flounder and refers to a flounder eaten on holy d-aj’s. The term 
hippoglossus is from the Greek hippos meaning horse anil glossus mean- 
ing tongue, and refers to the flat shape of the fish. The halibut inhabits 
the oceans of the northern bembpheres where commercial fishing is 
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carried on by liaiid— or set-lines. Tbe livers are processed much the 
same as co<I fish livers. 

Dtsciumo.v.— Sec tlic U. S. I’harraacopfcm. 

CoxsTiTraNTs.— The prineip.iI constituents of Halibut Liver Oil are vitamins 
A and D. 01cm, palmitiri and cholcstcrin make up the body of the oil. 

Standauds and Tnsxs.— Halibut Liver Oil contains in each pram not less 
than 60,000 U. S. P. units of \itamm A and not less than COO U. S. P. units of 
vitamin D. For further standards and tests sec the U. S. Pharmacopceia. 

Uses and Dose. — Halibut Liver Oil is used for the same purposes as cod 
liver oil. Its Iiiph vitamin potency |)crmUs it to be administered in much smaller 
doses. Gelatin cap'^ules comprise the u.sunl dosape form. The dose is 0.1 pm. 
as a prophylactic m both infants and adults. 

Allied l)«UGs.-^Barbot O'! ‘ ' i’ - ’• 

burbot iota maetdosn (Fam. ‘ 

Liver Oil has a potency of ‘ . 

not less than 640 U. S. P. units of vitamin D, per pram. 

Shark Idver Oil (NNP) is extracted from the livers of the shark, principallj’ 
from the lemon shark Ilf/poprioii hrairostHs, although any of the following 
varieties of shark may be tlic source of tlic oil: sand sh.ark, Odontaspis littocalis; 
mackerel shark, Iswus punctatu-t; leopard shark, Triakis scmifasaalim; ham- 


16,500 U. S. P, units of vitamin A, and not less tlian 40 U. S. P. umts of 
vitamin D, per pram. 

Percomorph Liver Oil (XNIl) is a mixture of the fixed oils obtained from 
the fresh livers of tlic percomorph fishes. The term percomorph is from the 
Latin pcrca meaning perch and morph meaning form, thus a percivlike form. 
The Pcrcoinorphi compri.se an extensive order of fishes including the perches, 
basses, mackerels, tunnies^ albacores, sword fi«he«, bonitos, sardines, papijers, 
groupers and weakfisbes; in fact the order includes the majority of the spu^’- 
finned fishes. The oil is obtained from the fresh livers in much the same way 

II-.... -1 'ft t II....:. , r.i r^nfAft nf tVift imV VVOftlOS 
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60,000 U. S. P. units of vitamin A and not less than 8500 U. P. P- dujcs of 
vitamin D per gram. . . . , 

Several aadi tional official and unofficial vitamm-contaimng drugs and p p 
tions will be found in the section on vitamins (sec below). 


THE VITAMINS 


Vitamins are organic compounds required for normal , 

maintenance of life of animals, including man. They do no 
energj' and are not utilized as building units for the struc 
organism, but they are essentiid*for the regulation ® ^nlUm of 
processes. They act in the form of enzymes during the me a 
the energy-yielding food constituents. «nhstances 

This definition of vitamins is not without criticism. 
which we know as vitamins* exert no vitamin activity as su , 
active only after chemical transformation into other compo gg 

stances as thiamine, riboflavin and niacin are constitu^ s 
In some cases the same “vitamin” may be “vitamin” 

each having a different cataijiic activity. Ine er 
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defined above fins serve<{ a useful purp<^ and it would be more reason- 
able to adopt a special terminologj' foe the enzymes containing these 
vitamins, than to change the present-day definition which in general 
has been adopted. 

VITAMIN A 


Vitamin A tlm anti-xcrophti>almic vitamin, occurs in three or more 
forms, namely: Vitamin Ai or Gatiol, from cod liver oil and the liver 
oils of certain other salt water fish, Gniol, a possible geometric isomer 
of vitamin Ai, from shark liver oil; vitainm Aj from fresh water fish oils. 

Vitsnun Ai and its Isomer have the formula 


CHi cn» 

CI!. CH. 

H,C /^iC~CH=>*GH-0=CIl CH==ca-0=CH -CHtOH 


Ale 


o 

\ 


a« 


Gadol occurs as yelloiv crj'stals, having a ineUmg point of 62“ to 64® C., and 
an abaorption jnaMmiim at 32S milhmterons Galol occurs as pale yellow 
needles, having a mellmt; point of 59® to 60* C , and an absorption maximum at 
325 millimicrons 
Vitamin Aj has the formula 


CH, CH, 

'V' cn. CH. 

^ 1 I 

CH=CH C«CH CH=*CH ClhOlI 

}I,C 

c 

I 

u, 

and an absojption matunum at 345 to 3S0 millomcrons 

The three sntamin A fonne are found in Uie unsaponihable fraction of the 
fish oih; are resistant to heat in the ateenceof air, acids and alkalis, are destroyed 
by oxidation at all temperatures, and arc unstable to light- They may occur 
as free alcohols or m the ester form 

A group of Pro\-itamin A substances or Carotenoids, including alpha-, beta-, 
and gamma-carotene, and cryptoxanthine, all of plant origin, are converted in 
the liver to «tamin A These compounds are dark red erj’stais, insoluble In 
water, acids or alkalis, and xery sensitive to oxidation. In the biolofflcal assay 
of vitamin A, 0 G niicrogram of pure betfl-cBrotene u^d to be equivalent to one 
U. S P. unit Vitamin A (but not carotene) may be deternimed by the Carr- 
Price method, xshich is based on the blue color obtained with antimony tri- 
chloride. Carotene is measured fay caloarunetric comparison after chromato- 
graphic purification 

The following biological fiiactiORs erf vitamin A may be listed. 

1 . It is speeifie in the prevention and cure of xerophthalmia and n> ctalopia 

2. Hyperkeratosis of the of <srtain types occurs when \ntamin A 

deficiency is severe 
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S. Jt is useful in overcoming retardation of gron-thand devefopment when 
this is due to ^^tamjn A deficiency. 

4. It is of value for increasing resistance of the body to infection only 
Avhen tiiere }ias been an exhaustion of body reser\-cs and an inadequate 
ingestion of \itamm A. 

Daily REQumEMENTs.— Adults 4000 to 5000 units; pregnant and Jaefating 
motliers COOO to 8000 units; children 3000 to 5000 units; infants 1500 units. 

Sources of A.^TIsb liver oil<, Iii*er, egg yolk, cream, cheese, butter, 

milk; of Carotene: green leafy vegetables, apricots, carrots, su'eet potato; of 
Cryptox.anthin; j'ellow corn, egg yolk. 



VITAMIN D 

The antfrAciiitie vit.amm occurs in a number of forms. _ Four 
line D idtamers have been isolated and at least 10 / -j-, 

known. They are either ergosterol (vitamin D^) or choles J 
min Vs) deri^mtives. For humans most of the Mtnmin D 

supplied from animal sources or from sunshine. 

Vitamin Calciferol, Activated Zigosterol or Viosterol is forme J - 
mg ergosterol to ultrA-violet irradiation or other energy, it • 


CH» 

CIt, iH-CH=CH-CH-CH-Cn. 
\ ' /\ 
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Vitsmin Dj IS the natural vitamin D found in fish oils and formed in tlie 
skin of man and animals foliowing exposure to eunlisht. It may be formed by 
the irradiation of 7*dehydrochole5terol and has tiie following formula: 


■cn* 


Clti 


Cn*ClI-CH» CHf CIIj-CH~CH, 

on.r I 



These vitamers are white crystalhnc ‘substances, soluble in fats and organic 
solvents, 'and stable to heat and aeration They exhibit characteristic ab'^orption 
spectra with a maximum of 205 mdhiittcrons Vitamin Dj melts at 115 to 
117® C. and vitamin Di at 82“ to 84“ C 
The ultra-Molet irradiation of ergosterol, n sterol of vecetabie origin found 
principally in yeast and ergot, produces a •'Cnea of chemical reactions yielding 
the foiiowiog products Ergostefol — * I.umisterol — » Tathystcrol — » Calciferol 
“* Toxisterol SiiprasteroTs 1 and 2. 

In the production of calciferol (viostcrol. vitamin Dj) it iiniwrtant that 
the conditions of irradiation arc such that calciferol is produced to the excluaion 
of the toxic ‘‘over-irradiation*’ products Mich as toxisteroi In the early days 
certain of the irradiated crgostcrol products were contammateu with tt^isterol 
because of the failure to give proper consideration to tlic degree of inadiatioii. 
Products such as Ertron synthesized from vegetable sterols by electric energy 
are said to be free from the toxic sterols 
Drugs and foods are assayed for vitanun D by the rat curative line test A 
color reaction with antimony trichloride and ultra-vnolet absorption are used 
for certain high-potency prMucts, but in general arc not apphcrdile to food 
products. , , , 

BioiooiCAL Functions —Vitamin Di aids m the utiluation of caicium ana 
phosphorus It is essential to the development and maintenance of atroag 
teeth and bones Rickets in children and cteleomalacia in adults are remedied 
and prevented by an adequate sntamm D intake Vitamin D requirements are 
increased during pregnancy and lactation One IT S P unit w equivalent to 

0 025 micTogram of crystalline vntamm D» (calciferol) . 

Dailt Requiresibnts — Infants, 400 to 800 units, children, 400 units, preg- 
nant and iactating women, 400 to 800 units, adults for persons who have no 
opportunity for exposure to clear simsbine and for elderly persop, the ingestion 
of small amounts of vitamin P may be desirable Other adults have little 
need for vitamin D m the diet Vitamin D, in exces*a\'ely large doses over pro- 
longed periods of time, is said to be to-oc , 

Sources. — Cod hver oil and other fish lix'er oils; butter, cream and hver, 
milk and cereals fortified with vitamin D, the actu'ating action of sunlight or 
ultra-violet light on the skin 


VITAMIN E 

Vitamm E designates a group of sufaxtances liaving similar biologic 
functions. These are alpha-, beta- and gamma-tocopherol of whicli 
alpha-tocopherol is the most potent 
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HOC 

CHiC 


The structural formula are as follows: 
CHi H* 

I I 

c c 






C 0 

I 

CHi 


CHi CHi 

CH, CH» CH CH2 CH CHj 

/'\/\/\/\/\ 

y C^CHi CH* CHs CHi GH, CH 


CHs 


V 



H, 

I 

C 


HOC 

CHiC 


A 


CHj 

C— R 
1 

CRi 


CHi 

Beta-tocopHerol 


CH. 

Gatomi'toeoplierot 


All*’'—’-*'— • ’ ’ > 

ether • 

stable ' ' 

rancid fatfl. Tlie esters of the tocopherols are more stable than the free alcohols. 
Tocopherols are used to stabilize vitamin A preparations. 

One International Unit is equivalent to 1 mg. of pure 
In the biological assays the average amount of vitamin E is measured , 
prevent resorption of the fetus in the female rat. Chemical assays we . 
the ability of the vitamers to reduce ferric iron to ferrous iron, ano mea 
this reduction. Potentiometric titrations can also be used. ^ , , 

Vitamin E is essential for the normal course of pregnancy m Jj, 

for normal growth and the prevention of paralysis in rats. Its si^ cs 
human nutrition has not been established. Some authorities 
proper utilization of vitamin A, the to< ’ - 
Others believe that the daily requiretn 

on the vitamin E content of the diet. , . are ai, 

muscular disturbances is concerned, the many claims and counterc 
such variance as to make a critical analysis impossible. u«e 

Dosage.— No definite dosage has been established, ® _ni]vlia>e 

is largely empirical. Daily doses of 15 to 30 mg. of vitamin n- gi e 


been used in the treatment of habitual abortion. *., 1 , 70 = pire- 

oil, cottonseed oil, green leafy vegetables, egg 


SouBCES. — Wheat germ 
and meat. 


VITAMIN K 

Vitamin K, the coagulation vitamin, occurs naturall> in 
/itamin Ki and vitamin Kj. Many synthetic compount s 
;hemical constitution also have vitamin K activity. 


THE VITAMIH B COMPLEX 




ViUwiti Ki hns the follow inc structure: 



r 1 

jCH,-CH, CH CH, -CHr-CHi- 


CH. 

I 

cn 

I 

CHi 


ViUmia Kj ha<! the folloinnp structure 



" ■ iinm K» js a yellow crystal- 

of the synthetic vjtamers, 
same %ntamjn actjv^ty as 
• natural products, is odor- 
Mcnadione Sodium Bisulfite 
‘ ■ ’ ' • ejection. 

ic menadione 
ids have been 
n IC 15 based 

^Itamiu A IS eaia to oo necessary lor tno lonnatioii ui prottirombm m the 
liver. Since prothrombin is a constituent of the blood essential for norma! clot- 
hng, vitamin K therefore plays an indirect r61e in that process A deficiency 
w prothrombin (hypoprothrombinemia) results in a prolongation of the clotting 
time 

Deficiency of vitamin K is seldom due to dietary origin Since vitamin K is 
formed by nucrodrganisms m the intestines, it seems reasonable to conclude 
that nomial humans are largely independent of a dietary supply Inadequate 
absorption does occur in ca«cs of obstruction, jaundice, diarrhea and during tbe 
exw^ive use of latativcs 

The special use of vitaiiun K lies in its prevention of hemorrhagic disease of 
the new-born. 

Definite daily requirements have not as yet been determined The thera- 
^utic dose for the cure or prophylaxis of hj^ioprotfarombinenua is 1 to 2 mg 
daily. Toxic effects have been noted in animals following the administration of 
large doses 

SopECEs.— In addition to the commercial sources mentioned above vitamin K 
occurs m green leafy materials such as spinach, fcale, etc , in tomatoes and in 
vegetable oils. 



Oxid&tiot 
establishf 
Qpon Its 


THE VITAMIN B COMPLEX 

The Vitamin B Complex includes a number of dietary essentials which 
are found in significant quantities in liver and yeast Originally it was 
not recognized that these natural extracts contained more than one 
vitamin but as researdi progressed several components were ev-entually 
isolated. In an early classification the ‘'B Complex” was subdivide 
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into vitamins Bi and Bj, the former being thermolabile and the latter 
thermostable. ^Ye now know the structure of at least nine and possibly 
ten substances recognized as members of this group. The vitamin 
status of some of them, although included in the group is not as yet 
clearly established. The members of the group have little in common 
from a cliemical standpoint. 

Thiamine Hydrochloride or Vitamin B{ has the following structural formula: 

N=C— NH,.nCI 

I I ca 

I I / 

cir,c o— cir*— N — g-cKi 


N— CII HC C— Clfr— CHiOII 


It is in colorless, monoclinic needles, melting at 248® to 250® C., soluble in 
water, slightly soluble in alcohol, and insoluble in oil; it is relatively stable 
in dry form to heat and light; in aqueous solution the pH is about 3.5, and 
such solutions may be sterilized by heating for twenty minutes at 120® C 


or as the cocarboxylaso protein complex. 


firbfihvdrate metabolism 
all body 


Daily REUumBMENT.— Adults, 1 2 to 2 mg.; infants, 0.4 to 0 8 mg., c i > 
Itol.Smg. The therapeutic dose IS 5 to 50 mg. mpats 

SouncES.— Enriched cereals, whole grain cereals, 

Special sources include yeast, liver concentrate and synthetic 
Riboflavin, Vitamin B 2 , Vitamin G, or Lactoflavin has the follow g 

II CHt-CHOH-CHOH-CHOH-CHsOH 

I 



The substance was first identified in milk occurs^ naturally 

was known as “laetochrome” and later as nhospboric acid, 

in the free form or in various chemical complexes with proie , 1 
adenine or nucleic acid. 



THU VITAStlX B COitVLEX 


PolvcnK H '=7®^“"“®-?“ i C n ii stable to heat <*,7 [“rBSton 

melting with dccompQ^ttion at i ,» ,3 unstab e m alkaline solution 

Sd station a»<! ralher to ^ a„ 'T'XZt 

and Is s'cri' sensitive toward URht, in pohition the ntamin is 

yellow fluorescence. When tn alkalme solution ^ de^ada- 

kaaesd to N-Ortlior Um.chsomo nor 

to split occurs j-ieWini; a nan 

lumMa™ po«s« ^ ^mvatont to 400 Slrcnnan-n- - 

One milligram of 1““°*'^'*” »i,p Tat-*"''’ ‘ 

The vitamin is assayed biologic-tllj hj t 
cal ineth^ is olTicial for drugs « 
and a third method t 

Riboflann, follouu . ,, 'I 

toformanenaymcca . . “‘“‘"‘’fll veltow 

enzi-me.” Apparentl. ...M.uiiMn functions, ^s 

therefore must be sm ,.,^titoins arc charactcnicd bj ;i 

enzj-me, in tissue ovida <b5urbances arc 

glossitis and peeling of ^, 5 J,hne^Ko{ the cjm 

Itching, buming and a sensation ol rouMm 

photophobia. Arft.lt* 1 6 to 3 mg ; infants, 0 0 to 1 8 mg. , c . 

Ni&«a or Nieohnic Acid. -p,,e j-^od and Ijutmion 

Riadn and Niacinamide have been ^^nies do not ha\e 

Board ol the National Research C<«mcii neca 
phonetic sumlarlty to "'cotine as do the ^ 

They have tho {ollowing stmcluraJ tonnuia ^ 

K I C 


C 

/% C-COOll 


N«ein ^ , occunence iii animal 

These substances bye ’^"SdSrv 
tissues was recognized in 191- N «„virted that Ui’cr, a rounter- 

however, until 1937, ivhen considered to 110%-^ a 

curcd/'black tongue oellam It is 


cured "b^ack tongue" m doK^. which , j. 

part In the human disease known ^ ^ crysta hue powder it ts 

Niacin occurs as msoUiblc m lipoidal solvents -nstallme 

Bohihle in water and alcohol but . - amide, also a colorles . ^ ^ 

stable both in dry form and m J shghtly bitter taste 

powder, is sbghtly hygroscopic, a .v^ter and alcohol than v * ‘ 

fpS;‘.gLt“4 grg.r»«to rro.o„.ca to ..M 

it dttoptops-iSiM iptomc tosP"*””' 

rMpectivdy. These compouods ito ^ ,„„,portinB ' > 

carbohydrate metabolism and miU'Sr^*^^ rather than 

Potedcs oi macm »io the Sck-toP(!»c oitoW' "I 

The tobstece is assayed 

”^nmlde and various 


Potencies of wacin arc expre'^w . black-tongim g„,„, 

The substance is aa'^ayed biohx^^v 1^ ^3 ^njciai for dmga anU 

chick-growth methods, T^he cyanogen bromide ^ 

foods. A chemical colorime^ of the symptoms of pellagra ate 

amines has also been proposed. While roosz u; 
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4 mg. T' 

Sovnc 

Panto ■ 


' “ niacin is 500 mg. per day, 
reals and nuts. 

• the /actor in the vitamin B complex 


necQSsa^’ tor cue proper giuwiu oi laus. It is also known as the “chick anti- 
dermatitis factor.” The substance has the following formula: 


CHi 

I 

-G— CHOH~ 

1 

CIT* 


-CO— NH— CIIr-CHr-COOH 


It is dextrorotatory and is usuaffy marketed as the calcium salt, Calcium 
Pantothenate Dextrorotatory. 

The acid itself is a viscous oily liquid, soluble in water and ^me organic 
solvents but insoluble in benzene and chloroform. Pantothenic acid is unstable 
tou’ard acids, alkalis and prolonged heating when in aqueous solution. The 
calcium salt is • • • • . ■ • » l gt^ble toward alkalis, acids, 

ferric salts and ■ ’ 

The potenev 

It is assayed bjologicnlly by the 

methods, employing either Lacloboauus cam ui i/ucu/wuctimo u..*w. 
date no chemical test for this substance bos been found. , « . .i ■ 
Although pantothenic acid is found in most living tissue its definite role is 
unknown and no definite pantothenic acid deficiency has been demonstrateci 
in man. 

'■ ^ , • ***-.- Therapeutic dose, 1 to 100 mg. 

rilk, cereals, legumes and nuts. 

, • « . , I : • owtli, or the anti-egg-white injury factor, 

has the following structural formula: 

0 

1 

c 

WN /N NH 


V/ 


CH— CS»— Cflr— CHr-CHsCOOH 


Free biotin is water and alcohol soluble but la And does not 

chloroform and petroleum ether. The substa^e is heat e . . 

decompose when heated with acids or alkalis The jg active in 

to 232° C., while its methyl ester melts at 160“ to 167 C. Biotm 
both animals and microorganisms, and the methyl ester ts at jjuJjijrrams 
but not for all microorganisms Amounts of biotm are method- 

andmicrobiologicalmethodsbavesupplanteiUherat-Qrchje - z^hlished. 

Biotin deficiency symptoms have not as yet been of health- 

The vitamin, howfcver, is claimed to be necessary for seborrheic 

Some of the symptoms due fo a deficiency of biotra Awdin, 

dermatitis, pallor of the skin, mental depre^ion noa-abeorbahlc 

a raw-egg-wbite protein induces biotin deficiency by f S 
avidin-biotin complex. 



THE YlTAmS B COJ/PiKA' 

D.ULT EEQCiREMEST.-UnknoTO. Thcrapoitic te. Parenteral, 0 15 to 
0 3 me. (160 to 500 microsraros) daily- 
Somens.-Ess yolk, liver, kidney, yeast, Ktains ami milk 

Pyridoiciae or Vilaimn B. consists of a group m iihicli pjmioxrae is 
Olie^f three matibcrs. The three forms fcnmvn at the present time 
are as follows: 


The three forms arc nbout equally active tor 
ism, Pyridosine melts at 204' to 205' C The * “if 'ft ,, stabli 

alcohol and acetone and slishtly soluble «n other ; bvh"ht Potencies 

toward heat, coneenlratcii acid and alkali, I"-! '» llotoeical methods 

of pyndoxine are expressed in mdlicrani^ or Microbiolocical pro- 

of stsiiy include the rat Kton tli and ““f f ‘ ‘4 sVeplMcms fxcahs 

cedures use Streptococcus Ccr/skrjcnsi*, been oublisned 

Some chemical methods shoivmc; promise '7' “mCim acids 

Pyridodne appears to be related to the "'“f £'“7' f oT 
Its exact blolojnca! function is, iioiievcr, not fh ^ -^d fail to grow. 

Of pyrldodoe develop a symmctncal a degeneration 

Doga and other animals develop microcytic anemia 

©{striated and cardiac muscles , . rccoenued in 

Since no deBnite Wtamin B. deficiency syrndroT-e has 
man, no diagnosis based on clinical deficiencies of 

out, honever, that m'f''’' ' B complex deficiencj* to 

the B complex, ' * mcotinic acid >\ere admin- 

isfhse^ . . 

Unknown Thcrapentio dose, 25 to 200 mg , orally 
' Meats, seafoods, cereals, legumes and yeast. 

Othek tVATEn-soLuni-E Clp!Slv R^TABuiSn ^ 

ViTAnifN Status Has hor Been «- uRARi-k 

Inositol, Icno-a-n to chemists for a long tune, has the fo!!o«inE forimila 


43 


I 

on 
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ictive. This 
•ccurs ia the 

I ui X 1.1 Inositol is 

soluble in water and insoluble m petroleuin ether and in absolute alcohol. It 
is stable toward heat, strong acids and alkalis. The anhydrous form melts 

at 225° to 226° C. * - - . . 

in units. Microbic 
sitophiha have been 

The nutritional s 

it appears to prevent alopecia, to have lipotropic activity and influence gastric 
motility. Conflicting observaUons indicate that inositol is not a dietarj' essential 
or that the substance may be involved in intestinal flora activity. Because no 
specific deficienc 3 ' syndromes in man have been attributed to inositol, its etact 
rme in human metabolism is unkno^vn. 

Daily Requirement.— Unknown. No therapeutic claims for inositol have 
been recognized. 

Sources. — Cereals, citrus fniits, certain meats, milk and yeast. 

Para-aminobenzoic Acid has long been known as a synthetic organic chemical 
compound, and has the following formula: 


O 

II 

C— OH 


It has only recently been recognized to be a component of the 
The substance occ 
It IS soluble in be 
The colorless crysl 
oxidizing agents, 
acid Both chemi 
assay of this comt 

achromotrichia in rats and failure of grovdh in chicks it is active in neu * 
ing the anti-bacteriostatic effect of some sulfa drugs. Therapeutic c 

man have not been recognized. , . not 

Daily Requirement.— Unknown. Therapeutic claims for man 
been recognized, though a daily dose of 200 mg. is given. 

Sources.— Meats and vegetables Vnntt-n for 

Choline as a component lecithin and a phospholipici has o 
many years. It has the following formula: 

(CH,)»— N— CHr-CH»— CH 


XL— -x.., 1 u oc n mpmber of the 

le chloncle arc 
and petroleum 

kflline solution 

They are extremely hygroscopic. Potcnci^ are 
choline. Colorimetric as well as microbiological proccaures i 
methods of assay. • . mcfaboli'm- 

Choline affects the fat transport and indirectly Ti ja one of th® 

Deficiency of choline leads to hemorrhagic kidney dcgenc t 


Recently 
Choline is : 
soluble in w 
ether. Thej 
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.tors in the Alch 

lU-et-or, Mn.le thempouhe elatas have not 

ren reported. tl„i.e„».re Tlierapcnte dooe, umletermincd 

Scl^oK'helt S srS^. .....h, h.h, root vo.etable,, 
■uiti and grains. 

DiemuT racTonn CoNCEn-NCt. Wm. NurnnloxAL Ammus 

A number ot aneirea m 

eaves hara been isoSatetl “„„th m ihieka and m rats as 

?&s“i®7CrE{Tft,.. Urtor. 

«■«• »< '**■" 

to have the follovrinB slroclure' ^ N 

0 0-COir o _ '"| 1 1“''”' 

„oXcn.-oth-cu-Nn-c-<_^) nh «.. / 


ItjaayelloncrystaiJine ponder ^r»Htan«>e L rtisti factor as ssolated 

It now appears tliat vtumin t vitamin Bs has been isolated 

from Uver are identical A cr^'fitalUne . ,„ j» Conjugate The latter 

from yeast and has tentatiyeb; been nam<g Mtamn , 

Buhstanee can be converted mto ant* anemia factor for monkeys 

The term vitamin M to a po«th and nnu an^ 

Its nature has not Iwen estabbyhed but it j^y different 

of its biological propertie-^ uuml^r of thc'« biologitally similar 

investigatora to designate any of folic acid ^^h^le micro- 

factors The potency «s fn^TlTdeterolmation of "fohe acid” the 

biological methods have been V"t,«rSks or rats 

anti-anemia potency must be aroftth and macrocytic 

Deficiency of this vitamin causra rrtardaUon 
anemia in the chick and rat The n-'p^rnicious anemia in the human, 

to be of value in macrocytic anemia, including portiRwu^. 

Dxity UEQuiBEMEyrr -Unknown .pcetables 

Sources —T’east, liver, gra«s, and y discussed, there are a 

In addition to the known vitamins vih*ch Im to be Mtamins. 

number of compounds which at *be ^i^Ycrned we ran only speculate 

As far as their importance in human ™J”2rLtT«dthpir value more definitely 
and until further investigations ore rarriM t 
established, mention of them liere is oinittea 

VITAMIH C 

Ascorbic Acd or VKarera C <T'. S, P am! > “j"''. ItalZ foimd 

bate Injection arc the official lomis ^^,l,l,.„,.j,l),tlicovi<liz«i 

natur.rlly irt several forms, the ml«ce<i for {• nrotein complete)- 

form (tiehydroascorbic acid) anti as .aseorbinoge 
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The formula for the reduced form is as follows: 


while the oxidized form has the following structure; 


HOHjC— C C- — C C C=0 

I I li fl 

OH H O 0 

Ascorbic Acid is an optically-active compound, but only the levo-form b 
biologically active. It is an odorless, white, crystalline substance which sloiily 
darkens upon exposure to light. It melts at 190" to 192" C., and is soluble in 
water, alcohol, propylene glycol and glycerin, but is insoluble in ether and 
benzene. Dry ascorbic acid is fairly stable but aqueous solutions are rapidly 
decomposed when in contact with air. Ascorbic acid is a relatively strong rednc- 

•• ...J jatter can be 

vlkalis accelerate 
le least stable of 
' when planning 

diets. 

The potency is expressed in milligrams of ascorbic acid Although 
methods based on the curative or preventative effect of ascorbic acid cone 
to be used, they are gradually being displaced by chemical 
2,6, dichlorophenolindophenol acid and in some cases, the 2 , 4 ,dmitrop J 

hydrazine procedures. . *i,e 

Vitamin C appears to be essential for the proper j 

maintenance of mtercellular material in tissues, especially of value 

It prevents and cures s • • ..* — . -9 d 

in increa&ing resistance fg an 

clinical importance in 

important factor in cellular o.xidation and reduction .infant^, 

Daily Requirement -Adults, 30 to 75 mg.; children, SO to lOO mg., ima 
30 mg Average dose, 50 mg. , c^Rfood^. 

Sources —Fresh fruits, potatoes, green leafy vegetables ^ than 

Citnn or Vitamin P are terms used to designate a dietaty fa . .g 

ascorbic acid, n. ■ ’ ' ' P™pcr W 

present vitamin ' are form. S'V'ira' fe'one ^ 

Sidra including been found to hare Mts 

Tentative methods of assay are based upon mcasuremrats f 

in test animals. Various fruit extracts nave been R appears f'l 

restores permeable and fragile capillaries to their normal ® nurtures 
be of value in the treatment of condition.^ of the skin j hecii 

purpurea of measles) in man. Its role as a dietary’ essentia 
definitely established. ^ currant^. 

Sources. — Hungarian red pepper, citrus fruits ana m 
no animal sources have been demonstrated. 

VITAMIN PKEPARATIONS 

VIT.UIINS A AND D: „ , „T « P ItHO to date) is 

Oleovitamin A, Natural Vitamin A in Od (IJ' • „ptnbk oil 
either fish liver oil, or fish liver oil diluted vuth edi c 



VITAMIN PREPARATIONS , 
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be synthetic Oleovitamin D. Oleov.tamm A““®c^u‘"tV"fvrta- 

gram not less than S 50 and not more than |{nlt S P Units of 

min A, and not less than 85 and not more than 110 I 8. 1 . Lmts 
vitamin D. Average daily dose. S ee 1910 to date) is either 

Concentrated Oleovitamin A and D (t . veeetable oil or a 

fish liver oil, or fish liver ml diluted ivith ^ 
solution of vitamin A and D concentrates in , i tanima!) sources 
vegetable oil. The vitamin A is be 

and the vitamin D may be from A and D contains 

synthrtic Oleovitamin D. “ ‘ U. S. P. 

m each gram not more than 13,000 

Units of vitamin A, and not le« than 10,W and not j, £)„„ , 

U. S. P. Units of vitamin D. Avem^ daily dose, u.i i 
Concentrated (aimlving onlv to Activntol 

Symhetic.OIe— 

Isrgosterol m Oil) (U';-/,' “.-Ji an edible vegetable oil. 

ergoiterol, or activated 7-(lcUydrochoiest ’ a 10,000 

SyWtie Oleovitamin D »ntams m ‘ B™", t?d„ “ al 
U. S, P. Units of vitamin D. Average ‘^“‘'5 contains not less 

Cod Liver Oil (U. S. 1'. 1851 to date) 8S U S I>. Units 

than S50 U. S. P. Units of y.tamin A and not '' “ Cod Liver 

of vitamin D per gram. Average dose, 8 « ITeparati 

Oil Emulsion. 

. « J ftii ^TT S P 1030 to date) (see page 

Non-Destea-rmated Cod Liver Oal (V b 

G6S) has the same requirements as for _ contains in 

HaUbnt Liver OU (U, « ^'u S P Sti "t SLin A and not loss 
each gram not less than b 0,000 y b 1 ■ I U (|„sc g j „. 

than COO U. S P Units of vitamin D Average oauj 
Preparation; Halibut Liver Oil Capsules 

Oaritene m Od and C.ral.nv VV.ta Vitanua D Coa»»...« m 0.1 «e jn- 
official preparations m ishich the rarotc a potency of not less than 

cottonseed oi! Both ji vitamin D {loteney of not less 

7500U.S.B Units per gram, and the latter hasaMtammAA I 

than 1000 U. S. P. Units per bv ultra-violet irradiation of 

Ttomia B. e, Du.dol I"™-"®:™ I'P^sSt of vitam.n D per micro- 

ergosterol and contains not less than 40 U b. r 

gram 
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Burbot Liver Oil (non*official) (see page 664) contains not less than 4480 
U. b. F. Units of vitamin A and not less than 640 IT. S, P. Units of vitamin D 
per gram. 

Percomorpb Liver Oil (non-official) (see page 664) contains not less than 
60,000 U. S. P. Units of vitamin A and not less than 8500 U. S. P. Units of 
vitamin D per gram. 

Shark Liver Oil (non-official) (see page 664) contains not less than 16,500 
U. S. P. Units of vitamin A and not less than 40 U. S. F. Units of iitamin D 
per gram. 


Vitamin K: 

Menadione, 2-Methyl-Naphthoquiiuiie, Menaphthene or Menaphthone 
(U. S. P, 1942 to date). Average dose, 1 mg. Preparation: Menadione 
Tablets. 

Menadione Sodium Bisulfite or Menadione Bisulfite (U. S. P. 1947 to 
date) contains not less than 49 per cent of menadione. Average paren- 
teral dose, 2 mg. Preparation: Menadione Sodium Bisulfite Injection. 


VlTA2,lIN B CojrpLEX: 

Thiamine Hydrochloride, Vitamin Bj, Vitamin Bi Hydrochloride or 
Aneurine Hydrochloride (U. S. V. 1940 to date) contains not less than 
9S per cent of CuHnCIISTOS.HCl. Average dose, 5 mg. Preparations: 
Thiamine Hydrochloride Injection, Thiamine Hydrochloride Tablets. 

Rice Polishings. Rice Bran, Tikitiki (U. S. P. 1942 to date) consists of 
the fine fiaky pericarp and spermoderm fragments, the embrj'^o, aleurooe 
layer, and outer adhering cells of the starchy endosperm of the gram of 
Oryza saliva Linn4. , , . 

Rice Polishings Extract (U. S. P. 1942 to date) contains m each cubic 
centimeter not less than 20 U. S. P. Units of vitamin Bi, and represen s 
approximately 14.5 gm. of rice polishings. Average dose, 8 ^ 

Riboflavin, Lacloflavin, Vitamin or Vitamin G (U. S. P- 194- 
date), when dried at 100° for three hours, contains not 1^^ ^ 

per cent of C 17 H 20 N 4 O 6 . Average dose, 5 mg. Preparations. 1 1 0 aii 
Injection and Riboflavin Tablets. . , . 

Nicotinic Acid or Niacin (U. S. P. 1940 to date), ^ 

sulfuric acid for three hours, contains not less than 99.5 , 

CeHsO^N. Average dose, 25 mg. Preparations: Nkotmic Acid 

Nicotinamide, Nicotinic Acid Amide or Niacinamide (u. 
date) when dried over sulfuric acid for four hours, contains no • 

9S.5 per cent of CeHeNjO. Average dose, 25 mg. Prepara ion 
linamide Injection, Nicotinamide Tablets. 

PjTidoxine or Vitamin Dj (non-official). Average dose, 5 mg- . 

Dried Yeast or Dry Yeast (U. S. P. 1944 to date) 
dried cells of any suitable strain of Saccharomyces 
Dried Yeast contains not less than 40 per cent of pro , ^iQpjde, 
gram, the equivalent of not less than 0.l2 mg. of ^ose, to 

0.04 mg. of riboflavin, and 0.25 mg. of nicotinic acid. jj Tablets, 
be determined by the physician. Preparation: Dri 
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Triasyn B Capsules and Triasyn Tablets (U. 5. P. 1947 to date) contain 
in each capsule or tablet not less tlian 2 ing. of thiamine h} droch/oridej 

3 mg. of ribofla^’in, ami 20 nig. of nicotinamide 

HexaTitamin Capsules and Tablets (U. S. P 1947 to date) contain 
not less than 5000 U. S. P. Units of vitaimo A from natural (aninial} 
sources, 400 U. S. P. Units of vitamin D from natural (animal)^ sources 
or as aeti\’ate(i ergostcrol or activated T-dehj drocholesterol, 75 mg. oJ 
ascorbic add, 2 mg. of thiamin Jiydrochloride, 3 mg. of riboflavin, and 
20 mg. of nicotinam ide per capsule or tablet. 

VlT-UHK C: , , . , • 

Ascorbic Acid or Vitamin C (U. S P 1940 to date), when dried m a 
vacinim desiccator o\'er sulfuric acid for three lionrs, contains not less 
thanOOpcrcentofCjUsOa. Ax'crage dose, 50 rag. Preparation* Ascorbic 
Acid Tablets. 

Sodium Ascorbate Injection (U. S. 1* 1917 to date) is a sterile solutran 
of sodium ascorbate in water for injection Average dose of ascorbic 
acid, 0.1 gm. 

dosage 

form 

S P 1820 to 

1905), Which is ‘ ■'*“ ' Aeipeiwer huso 

and other specie , •'““ir'® if 

to remove the c .... «jc». iiie inner layer is dried, usually stretcuea into 
sheets on pegs. Its principal constituent is gelatin and it has been used as an 

^^SeriLn'lsingUss of tlie sounds of the hale {Gadus mgrluanus) or 

the weakfish (OtoUthus regalts). 

CLASS REPTILfA, OHDEU OPfflOlA, FAMILV 
CROTALIOSE 

Reptiles comprise one of six classes of vertebrates, being placed above 
the amphibians but below the birds They begin the series of higher 
vertebrates which never breatlie with gdls The class includes five 
orders comprising turtles, lizards, snakes, crocodiles and alligators. 
The order Ophidia includes the snakes, of uhicb the family of pit vipers 
iCrolaVids) IS of special interest To this family belong the rattlesnake, 
the water moccasin and the copperhead, all of ahicb have fangs con^ 
nected with special pobon glands, by means of which a tavin is injec^ 
into the circulation of any animal they may bite. To counteract this 
poison, Korth American Antivenin (Nearctic Crotabdes! Antivenw) has 
been prepared. (See Antivenins, page 70.) 


CLASS A4^, FAMILY PHASIAXID/E 

Tlie Ates or birds arc n arm-blooded, oviparous vertebrates di^nng 
from otiier vertebrates in possessing feathers. The foreiegs are modiued 
into wings. ,, , . 

The Vhasianidx include clu’dcens, turkeys, partridges, and other 
fowl-like birds with usually a terrestrial but sometimes a tree imbit. 
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They have short, rounded w'ings and stout legs terminating in sharp- 
clawed toes especially adapted to scratching. 

Hen’s Egg or Fresh Egg (U. H. P. 1851 to 1882; N. F. 1916 to 
1947; in cidtiirc media N. 1'- 193G to date) is the recently laid egjr of 
Gallus domcsticus Tcmininck. 0mm hs Latin for egg; Callus is the Latin 
name of the hen, and (l(}mesticu9 is Latin, meaning domesticated. Chic- 
kens are raised in the Unitctl States and practically all other temperate 
and tropical countries for their flesh and for the production of eggs. 
Those fowls leaving iMeditorranean ancestry, of which the Leghorns are 
the best known variety, arc particularly valuable as egg producers. 


DEscnimoN.— Hens’ eggs arc c'"'* 
They consist of an outer wliitisli 

aP'- ' 

as 



‘ , v» ml- luvai WBJRUV oJ toe egg, 

w auout 85 per cent of uatcr, 12 per cent of protein mstter 
cent oC Qvamucoid (a mucin-like substance), 'vitli traces of fats and 

cm yolk, comprising about 32 per cent of the total the cK, 

conaists hf about 52 per cent water. 20 to 30 

of n protein kno^vm as vitcllm, about 1 5 i^r_^nt of choles- 

is rich in phosphorus, about 7 per cent of about 0 5 pe cc 

tcrin and small quantities of cerelmn (found in brain yi-, B* 

mineral salts. Vitamins A, B and C are also present in egg y 
IS present in esR-nluto. ^ . cteifyi«S 

Uses -Erk shell has been used as mi antacid. Jjje 

aijent and os such has been cmploKd domestically ^’““iSjttsbotli 

making. Itisol«oemployedasanantidoteroreoiTWvel».son« 

by combinmr “■ '"■ nmtectinR the f„, 

mechanically. • eservatives 

preparations 

be added. . , &<; a source of 

Eggs have a considerable food value high in protein and 

the constituents of brain and ner\*e tissue. Tbej are 
vitamins. . ^ /it c t> 1R82 to 1905, N"- L 

Allied Drdgs. - Fresh Egg Yolk or Vitellus uL o- • Apjumifi 
1916 to 1947; in culture media, K- F. 1936 to date); Fresh EgS Am ^ ^ 

1916 to 1936; m culture media, N F- 1936 to date^ ^ Albrm^n Tannate f 
to date; N. F. W3C, to date); Egg Shell or Testa On, Am?nm , , 
Albutannm (V. S. V. " 

and tannic acid whic 
flO) and tannic acid ( 

Albumin tannate is i 

stomach and in the ir » 

acid. Average dose, 2 gm. 

CLASS MAMMALIA, ORDER CETACEA, EAMILY 
PHYSETERID^ 

This class is characterized by the females 
mamniEe to nourish tkeir yoimg- The body is ge 
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air, respiration takes place b\' means of lungs, tie brain is n’ell de- 
eloped and the heart is divided into two awrieJes and two ventrides. 
[’he general structure is largely dependent upon habits. To this class 
jelong all the warm-bloodcrl qustdniped;*, bats, seals, whales, apes and 
nan. 

The Cetacea or whal^ have the pelvis and posterior hmbs atrophied 
ind possess a fish-like body s|>cdaIJzed for swimming and ending in a 
iiorizontal tail or fiuke. The anterior limbs are modified into fins or 
dippers. The body possesses little or no hair. It is thoug ht by some tliat 
whales are the tlescendants of the large prehistoric animals nhich once 
roamef! the earth, and wliich escaped extinction by adapting themselves 
to life in the sea. This order includes the largest animals living on the 
face of the eartli today. The onlcr is usually divided into the toothless 
or baleen whales which yiekl ^Yi^alcbone and od and the toothed whales, 
w’bich include the sperm w hale yielding spermaceti, and the dolphins and 
porpoises. 

SPERMACETI 

Spermaceti or Cetacema (U S. P. 1S20 to date) ;s a wax>* substance 
obtained from the liead of the sperm whale, Phyeder macrocephaUis Linnfe. 
The generic naiue Physetcr is from the Greek, meaning a blowpipe, and 
refers to the spouting of the whale; in<icroce}>halu3 is from the Greek, 
lueaning a large head. 

The sperm whale is the only representative of its genus. It is widelj' 
distributed in schools in tropical and subtropical seas, principal^' the 
Pacific and Indian oceans. This whale often attains a length of 20 
meters. It has nn enormous bead, comprising about one-third of jts 
body and up to 9 metera in circumference Near the snout is a blowhole 
tiirough which tlie sperm whale ejects water to a considerable lieight. 
Its lower jaw is provided witli large conical teeth, while the upper jaw 
has no functional teeth In front of the cramura is a large cavitx’ which 
contains an oily fluid After killing the animal, which is usually accom- 
plished with torpedo harpoons which explode upon striking the aniraaJ, 
the cranial cavity is opened and the oily liquid transferred to barrels, a 
single whale yielding from 10 to 12 barrels of oil On cooling, about 
10 to 12 per cent of spermaceti separates out, which is removed by 
straining, and punSed by compression and washing with weak, boiling 
alkali. The purified spermaceti is then allowed to cool and congeals 
into cakes. 

, DEscRirnoM.—A white, somewhat translucent, slightly unctuous mass hav- 
mg & crystalline fracture, and a pearly luster. It has a \-ery faint odor, and a 
bland, mad taste. Consult the V. S Phannacopeeia for standards and tests 

CoNSTiTUEXTs.— Spermaceti cemsists almost entirely of cet 5 'l pahmtate, 

C»H„COOC»H«. 

Uses. — S permaceti is an emolhent and is used as s base for cerates and 
ointments. 

Allied Phoducts.— Amhetgna is a pathiAi^cal product found m the intestine 
of sperm whales or cast by them into the sea It occurs in irregular gr35’ish 
or brownish masses up to 75 kg in wei^t It contains a substance known as 
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ia^high-priced and is used principally in perfumeiyasa 

have also been invented to replace whalebone, bo that the one-time large and 
nounstung whaling industry is now nearly extinct. 


UKGUICULATA, ORDER CARNIVORA, FAMILY ^^IVERRID^ 

Tlie Ungiiiculata ure the clawed mammals; the Carnivora, the Sesh- 
eating animals witli large projecting canine teeth; and the Viverriite 
are the civet-cats and mongooses. • The terrestrial carnivpra also indwde 
dogs, foxes, raccoons, skunks, hyenas, cats, lions, etc. 

CiVetta or Civet is an unctuous secretion contained in a special pouch in 
both the male and female Civets, ru’crm cirefta and V. zibeiha. The former is 
indigenous to Mnca and the latter to southern Asia. These small caWite 
carnivorous anunals have short legs, a curly tail, .a long body and a sharp 
snout. They are sometimes kept in captinty, the secretion being removed by 
means of a small spoon, a few cubic centimeters being obtained from each 
animal at intervals of a few days. The secretion is dried and at first is of a 
yellowish color, becoming dark brown; it has a strong mu^-fike odor, "sHtn 
becomes pleasant on dilution and is used both alone and for fixing other odors. 
The American civet-cat of ^Iexico is not a true civet, but is related to the 
raccoon, and is similar in its haunts and habits to the latter. 

UNGCJICDLATA, ORDER RODENTIA, FAMfLY CASTDE/M 

The rodents, or gnawing animals, include the hares, squirrels, gophew, 
mice, rats, guinea-pigs and beavers; the latter grouped into the family 
Ccstondx. 

Castoreum or Castor fU. S. P. 1820 to 1882) consists of fte.^ried preputial 
follicles of the beav'er, Castor fiber, collected in Canada, United States a 
Siberia, It contains a musk-hke secretion used as a hxative m pertumery. 


ORDER TOGULATA, FAMILY CEEVID^, SUBFAMILY 
WOSCHIDffi 

This is an order of mammals which are terrestrial aod^ 
orous. They have more or less hair and are characterizw .by a'" 
Solid, tough, homy hoofs. The canine teeth are very 
iiiolars and premolars have broad crowns and are well adapted to tm 


mg. 


The order is divided into four groups: (1) the Arho dciy 


ups: {ij wip -'u ' , 

an even number of toes) like the hog, peccary, 
sheep, deer and cattle; (2) the Perissodacly]a {with an o ^ ^ , ,4\ 

toes) like the tapir, rhinoceros and horse; (S) the ‘ 

the Prohoscidea or elephants. The sub-order Artiodacpi a i . 
divided into ruminants (those that chew the cud) and j,wt)y 

The horse of the genus Equvs (Fam. Equidvs) yields no ^ 
to medicine, hut is employed in the production of cer 
such as tlie antitoxins and antivenins, described on pages 

The family Cervidve includes the deer, the p:nneipa| c ^juthors 
which are the antlers, present usually only in the ma e- 
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nsider the musk-deer as a sub-famOy, while others classify’ it as a 
stlnct family. 

The MoscMdx includes tlie small hornless deer having a short tail, 
he canine teeth are well dcvelopecl and in the male project from the 
3per jaw. Tlie musk deer is important as the source of musk whjcli, 
hile not official, is nevertheless an important and valuable article. 

Moschus or Musk (U. S. P. 1820 to ItGC) is the dried secretion from a special 
\^choi MoKhusmotchiferu "" ' ' • * < ' 

tbe northern pronnees of i 
•blelands of the Balkan Se 

id is located on the abdomen between the umbilicus and the preputial follicle. 


s 


an an aromatic, bitterish taste. 


e 

ith graj'ish broiari hairs, which 
Ice The secretion in the fresh 
the form of irrepnilar granules 
or browTush black color, being 
lenetratmg and persistent odor 

A .! .t.» — _ - -Qtch 

• <olu« 
the 

The 


‘vuui tuiulu upon tne aunition oi \\aiei. 

_ Musk ^contains from 0.5 to 2 per cent of a colorless, viscid volatile oil, con- 


letected. 

' IT., produces a eery 

rarely obtained 
ise is restricted 

.-..•os. U-../ fell*. 

FAI^llLY BOVID/E 

This is a family of ruminating mammals pcesessing hollow, unbranebed 
lorns. To this family belong the sheep, antelope, ox, buffalo and bison 
i-'wo animals, the sheep (Ocis aries) and the ox {Sos taunts) are of inter- 
st as soiurccs of dru^. 

The sheep \sas probably the first animal domesticated by man. Its 
vool constitutes one of onr most important textile fibers and supplies a 
arge part of the clothing of man. Leather made from the skin is used 
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in bookbinding and for making glom. The intestines are used as 
sausage casings and also supply catgut, used for ligatures and as strings 
for musical instruments. The meat of the sheep known as mutton is an 
important article of food. Among the drugs yielded by the sheep are 
the fat of the wool, known as wool fat, the abdominal fat, kno^^u as suet, 
and many glandular products. Sheep are widely bred in the temperate 
zones, the United States having approximately 50,000,000. 

The term cattle is applied to domesticated bovine animals of which 
there are two principal species. Boa taurus, including the European 
cattle, and Bos indicus the humped cattle of India and Africa, the latter 
known as Zebu. American cattle are descendants of cattle imported 
largely from Great Britain. Our cattle have been extensively bred 
with two objects in view, that of producing flesh (Beef cattle) and that 
of increasing lactation (Dairy cattle). ^lost of the pharmaceutical 
products yielded by cattle are collected at the time of slaughter, purified 
and preserved according to their nature. Among these products are 
oxgall, and glandular substances. Cattle, together with sheep and ho^, 
are the source of such important enzjTnes as pepsin and pancreatm 
and the extensively used endocrine products. The student is also 
referred to the preparation of smallpox vaccine (see page 07), which is 
prepared upon living calves. 


PREPARED SUET 

Prepared Suet or Mutton Suet (U. S. 1820 to 1947; N. F. 1^7 to 
date) is the internal fat of the abdomen of the sheep, Orw aries ' 
purified by melting and straining. The generic name Ovia is the La 
word for sheep and aries is Latin for ram. The internal fat a 
men removed during slaughtering is comminuted, mixed "itn 
heated to about 65° C. (when the melted suet rises to the top), separa • 
strained and allowed to cool and congeal. 

Description.— Prepared suet is a white, solid fat, having, u hen 
slight, characteristic odor and bland taste. It becomes rancid ^ 
exposure to air and must not then be us^. Consult the Isation 
for its solubility. , , , on ... nf stearin 

Constituents. — Prepared suet contains from 70 to 80 per c 
and palmitin and from 20 to 30 per cent of olein. , n gnd 

Standards and Tests.— Prepared suet melts betwwn jp3 

congeals between 37° and 40° C.; its sapomBcation more than 48. 

and not more than 200; its iodine value is not than 33 arm j sodium 

and the fatty acids in 10 require not more than 6 cc. oi te 
hydroxide for neutralization. 

Uses. — Prepared suet is an emollient. It enters into certa 
it is stiffer than lard. . j 

ic Acid (U. S. P. 1S94 to date) 
ts, and consists chiefly of palmitic acid, CHatC vu 

or toef tailor. 

fatty acids 

for the characters and 


Stearic Acid 
from fats, 
stearic acid, CHs(CH 5 )kCOOH. 



STEROLS 685 

of stearic acid. It is \isod in the manufacture of glycerm suppositories (as 
sodium stearate) and for certain skm affections (as zinc stearate). 

Oleic Acid (U. S. P. 1882 to date) is a liquid acid obtained from taiiow 
and other fats, consisting chiefly of Cnj(CH2)7CH;CII(CIl2)7COOH. 

As mentioned above, oJeio acid is obtained as a by-product in the manufacture 
of stearic acid. It is also obtained from certain fixed oils, notably almond oil. 
Consult the Pharmacopceia for characters and tests. Olcic acid is largely used 
in the preparation of oleates. 


WOOL PAT 

Wool Pat or Anhydrous Lanolin (U, S. P. 1905 to dnte) is the purified, 
fat-like substance from the woo! of the sheep, Om aries Lsnne. Wool 
contains up to 50 per cent of a fat-like or naicy substance knoan as suint 
'vhich is rernoved by washing the wool with benzin or other cheap .‘solvent 
or by trcxatment with .soap solution. It is then collected, strained, puri- 
fied, bleached and finallj* dehydrated. The processes for these steps are 
either secrets or covered by patents. 

' ■ ■ " unctuous TOa«g, hav- 

e m water, but can be 

■ water It is sparingly 

' free!}' soluble in etner 

lU bUlUlUlvlJll ^ 




e 

e 


base for crcain.s and ointments It 
than any other knoivn fat and is 
nd other remedies which are to be 


Hydrous Wool Pat or Lanolia (U S. P. 1894 to date) is wool fat con- 
taining not less than 25 per cent and not moo? than .30 per cent of water. 
Consult the U. S. Pharmacopojia for its characters and tests. It is used 
as a vehicle for the external administration of remedies locally or by 
inunction. 

STEROLS 

The sterols comprise a large group of substances occurring in plants 
and animals. They are usually' associated with fats and arc found in 
the unsaponifiable portions of those fats. They differ little in structure 
all having the cyclopentanophenanthrene nucleus to which a hj’dro.xj’l 
group is attached at position 3, methj'l groups at 10 and 13 and a side 
chain at 17, Double linkages may be present in the side chain, in the 
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cyclic system, or in both. Cholesterol, the most common of the sterols 
has the following formula: 

CH, CH, 

' I 

H— CH,-- CH,-CH,-CH-CH, 


\/ X/ 

Many therapeutic agents of rather widely different therapeutic activity 
are, or contain, sterols. Among these may be mentioned: 

Ergosterol, -which when irradiated becomes Calciferol or vitamin Dj, 
and also -vitamin. Da whi<^i is T-dehydrocholesterol. 

The Bile Acids, including taurocholic, glycocholic and cholic. 

The Estrogens, including Estrone, Estriol and Estradiol. 

The Androgens, including Testosterone and Androsterone. (These 
are sterones in which an —OH group becomes an 0.) 

The Adrenal Cortex Hormones, (see page 70S ). 

The Digitalis Aglycones, such as Digitoxigenin obtained upon the 
hydrolysis of Digitoxin. 

Cholesterol or Cholesterin (U. S. P. 1947 to date, N. F., as a reference 
standard. 1936 to date) comprises the larger part of Lanolin and 
is found in many other drugs. , , 

The Saponins.— Some of the aglycones of the saponins nave neen 
shown to possess the cyclopentanophennnthrene nucleus. 



OX BILE 

Ox Bile or Oxgall (U. S. P. 1882 to 1947; N. F. as a reagent, 1M2 <o 
date; U. S. P. as purified oxgall, 1882 to 1916; as inspissated 
to 3894) is the fresh bile of taurus Linne,^ The generic .. 

is from the Latin bovis or the Greek bous meaning ox; (or , 

tauros) means a bull. Bile is .a natural secretion of . 
during life passes into the intestinal tract -ndiere it aids m t e ^ 
processes by emulsifying fats, promoting peristalsis and a ). 
and preventing putrefactive changes. 

. . , liiv- 

■I^ K u nf ,ty 

•nc 


n fn 00 ner cent of water 

jy of the sodium salts 

urochohc acid 


and urea. 
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Tests.-OI “ 'rf wateJ 

which iscarriecfout asfollo^'a. “ ^ «Mcroso in -t parts of water 

and a drop of frcshy nrfcp^ute fii st formed is rcclissolved 

SnMuric acjd is cautiouslj' added P rr-tf color cban'nnf? successively to 

the mixture gradiml y £ Th? reaction 

formed by the action of the acid on the sucrose. 


OxBUe Extract 0 , f,li; V^pkatra/Sflbe 

prepared by partial evaporation of fr - {jltcj-ingf washing and 
mucus and albuminous matter i , ’ . temperature not 

evaporating tbc combined filtrates *“ • ' and sufficient 

exceeding 80“ C. The rcsuUmg extract is poiKierca a 
starch added so that 1 gm. of the extract represents « gm 


Uses ako Doec.-Ox bile is a 
septic. It is usualls- eiven ''he" bihar>- secretion sceni 
dose, 0 4 gm. 


MILK 


Cow's Mili (N, F. 1310 to 10«; “if 

fre^, -unpasteurized or pasteurized the state or community in 

tion, and complying anth the legal standard? of tne 

which it IS sold. ,, „mttUinn of rmnute fatRlobulw 

Cow’s milk is a white, opaque liquid, ..gg and inorgamo salts It has 

suspended in a solution of casern, Cow’s milk has a 

a slight but pleasant odor^d an aCTC^ble go to 90 per cent of 

specific gta%aty between 1.020 and * f cLein, about 5 per cent of 

water in which are dissol’vcd “b«“' 3 contains from 2 5 to 


are dissolved about 3 iKr cent o! ease i^ }rom 25 to 

lactose and trom 0 1 to 1 per cent ci milK alloi'cd « stand 

•- . (butter) and IS nch inntamras iv non ^ 


?;;.?erotW(buUer,a3.sricbin^^^^^^^ 

a lew hours the lat globules ‘^■Xg^unde to form butter, leaving 

albuminous layer. Upon eburntne. the fat K reparation of the cream la 

a liquid hnoui os buttermilk The milk left after Kpar , ^ 

known as ektamed milk, whtch if ‘'“‘'I'f The liquid seps- 

coagulum which upon proper treatment i contains lactose and inorganie 

rated from the coapilum is known as whey ana coma 
salts. 


is a nutrient ^ » nr Kumyss. is 

Lac feraientatuoi (N. F 1916 to x._ „r jjj^Uj and fermenting wnth 

prepared by dissolvmg 35 of *" readily digested and absorbed than 

compressed yeast. Fennented rodkis more stomach irntabiUty C^n- 

railk. It is used as a nutrient of miUc m a vacuum, and 

deased Milk js prepared by jMrtial e\^po autoclaving Malted Milk i? 
Sterilization in hermetically sealed contatnow > ^ and vacuum 

prepared by evaporating milk ?Mth an extent of >nalt. i- 

are used BO as not to destroy the en^ weyirew culture media) and 

Cmin (U, S P. ISffi to dafeand ?> J media) are exten- 
Sodium Caseinate or Snttose (N. F. 1942 to aau., J=r 
sively used. 


^ rx rx xm /TT S P. 1863 to date; N. F. 
Lactose or Milk Sugar CjsHkPii.HjO (U- . i millc. The 

1920 to d.xte, in culture media), h » ^ ^ rch«e Tuan ifacture. 
sugar is crystalliacd from tbe whey oWamed m chdse man 
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These impure crystals are redissolved in water, decolorized with charcoal 
and recrystallized. 

DESCTiirTioN.— Lactose is odorless and has a faintly sweet taste. It is stable 
in air but readily absorbs odors. Upon hydrolysis lactose yields fl-glucose and 

^-galactose. It reduces ’ . . .• ’ ^ 

an osazone (see page 113 
It is not hydrolyzed by 

the other sugars in the great ease with which it undergoes lactic and butjTic 
acid fermentations. 

Standards and Tests.— Lactose should be free from dextrose, sucrose, 
dextrin, starch and heavy metals. Consult the U. S. Pharmacopceia for con- 
stants, etc. 

Uses. — Lactose is less sweet than sucrose and is more easily broken down 
It is used therefore as a nutrient in infants’ food. Its principal pharmaceutical 
use is that of an inert diluent for other drugs. 

Galactose (N. F. 1936 to date, in culture media) is obtained upon hydrolyzing 
lactose. Dulcitol (N. F. 1936 to date, in culture media) is obtained by reducing 
galactose. 

Acidum Lacticum or Lactic Acid (U. S. P. 1863 to 1947:_N. F. IW' 
to date) is a mixture of lactic acid and lactic anhydride equivalent to a 
total of not less than 85 per cent and not more than 90 per cent of 
HCjHsOj. Lactic acid is prepared by the action of the^ special lactic 
ferment (Bacferiim lactis) on lactose, invert sugar, milk or ch^e, 
the lactic acid formed being neutralized with chalk or zinc oxide. 2he 
calcium or zinc lactate is recrj'stallized and decomposed with acid. 
Consult the National Formulary for the properties and tests of lactic 
acid. Lactic acid is a caustic, a hypnotic and a stomachic. 


BEEF 

Extract o£ Beef (N. F. 1916 to date; in culture media N. F. 1926 
to date and U. S. P. 1 943 to date) is a residue from beef broth, oMameu o 
extracting fresh, sound, lean beef by cooking with water, _ a ' 

and evaporating the broth at a low temperature, usually in a > 

until a thick pasty residue is obtained. 

Descriptign. — Extract of beef is a yellowish brown dark brown, sfit, 
acid, pasty mass having an agreeable raeat-like odor and t^ste. . ^^rnic 
Constituents —Extract of beef contains creatm, yP ' eelatin and 
acid and xanthin. It is less nutritious than meat as fat, aio , 
fibrin are removed in the process of manufacture. . .i.jj 75 per 

Standards and Tests.— Extract of beef should n j 

cent of total sobds; the ash should not exceed 30 per ^nt ^ 

andfhesodiu w /^Treed JO per ceui 

solids; the ale 

10 per cent o . ' ' | 

than 60 mg. . ^ 

cent of the total suuus, exuai't ui _ 

the National Formulary for tests and methods. rirpnaring tiie 

UsES.-Extract of beef is a nutrient. It is used m prepari i. 

Elixir of Beef and Iron. xt r 

/TT c V 1042 to 1047; 

Aminoacetic Acid, GlycocoU or Glycme (u. s. | . organs 

1947 to date) is employed as a nutrient. Several r 


nSZYMES 




S.r«EStr 

date) i Blood (U.S.r. 193(1 to 1. an KBOtodote) PeploM 

Seram (N, F. 1D20 to date and Ascmc Brad (iV jj, 3 g 

is extensively used m adtrae mw . ( „ . j ^ reference standard 
date N. F. 1928 to date). Cteatmmeiaenipiojcuiis 

(N.k 1947 to date). , ...d t,v Bos (aa™, the Wta-™ 

lUuEli »nuos.-AinonB other drop g r 1831 to 

mjiilit be mentioned Oleum Biibo jAttv tissue of the feet of ^ 

1873) is a fixed oil obtained by boihnR tlic ffttU ti ^ yellowish, has 

EMZYMES 

Ensymes are organic catalysis 9’'?'^ f jej," “oL” make np 

make possible tbc raany compl« cl|cm,cal t wt.™ 
life prwesses. Although pTOluced bj '>' “8 ^ « obtained still exert 
selves Ufetes, They may be Me is knon-n regard- 

their characteristic eatalytic eilect. several properties in 

ing their chemical constitution, neater and dilute alcohol 

common; they are colloids enz^^ act b^t at 

but are precipitated by ^ncentra^dalcohol^mo^^^^^ ^go 

temperatures between - ii«mUv completely destroy them 

especially in the presence of metals, formalde^’de 

while atO* their activity «.ncghg»blc,certam n^arkedly affected 

find free iodine retard their actiM j . presence of other 

by the pH of the medium m ^j.ually highly selertive m 

substances in this medium; and t j demonstrated to be 

their action. Some of the enzym rnneerning their chemical con- 

proteins although very little K |^,sifiod as to their selective 

stitution. They are therefore nsnallj .. , entyraes which 

action; thus, amylolytlc, proleolj »c n'hev may also be classified 

split starch, proteins anil fats *' >■ ' they accelerate, such as 

according to the type of chemi^l a ^ .nvertase hvdrolj'zes starch; 
hydrolysis, fermentation or is a tt-pical fermenting 

lipase, fats; and pepsin, proteins, while zj - j^organic or organic 
enzyme. Enzjnnes often oewr m wm substances are known a*? 

substances that accelerate their actmo ‘ co^nzymes arc 

co-enzymes and it has rewntly b > enzvme systems. Several 
integral components of a large nwm . • jire recognized as 

vitamins (vimin Bt. riboflavnn and mcotimc ; 

having a co-enzjmatic function. ^ '-wip though the terms used to 

The nomenclature of enzymes is v * ujore important and 

designate enzymes usually end follows' 

better known enzjTnes are presented as foUo 
4t 
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1. The Amylolj^'c e^^J^nes or Carbohydrases 

Diastase (U. S. P. 1916 to 1926), together with amylase, terms applied to 
several well-known amylolytic enzymes. Salivarj- diastase, or ptyalin and pan- 
creatic diastase or amylopsin are enzyme found in the digestive tract of 
animals. Malt diastase is formed during the germination of barley grains 
Diastase converts starch into maltose. It is most active in solutions which are 
approximately neutral, a reaction of pH 4 destrojdng the enzyme. 

Invertase or Sucrase, is found in yeast, and In the intestinal juices. It brings 
about the hydrolysis of sucrose into glucose and fructose. Maltase which causes 
the conversion of maltose into glucose is also found in yeast and the intestinal 
juices. 

Zymase is a fermenting enzyme causing the breaking up of monosaccharides 
(glucose, fructose) into alcohol and carbon dioxide. 


Myrosin is found in white and black mustard and hydrolyzes smaiuin aiui 
sinigrin as well as other glycosides. 

II. The Esterases include those enzymes that split esters. The group includes 
the lipiolyitc enzymes 

Lipase is a lipolytic enzyme widely distributed in the animal and vegetable 
i>;r.rf,iArvip thc oilj' sceds. 


I,. « ' ' . obtained from soy beans, IS used as a laboratorj’ 

reagent for converting urea to ammonia. 

III. The proteolytic enzymes . . tx * u-e* 

Pepsin is a proteolytic enzyme found in the gastric juice. It oprates oe.t 
at a pH of about 1 8 and in neutral or alkaline media is entirely inactive. 


converts proteins into proteoses and peptones. _ , . 

Trypsin is formed from the pro-enzyme or zymiogcn, tO’Psmogen, wnen acx 
upon by the enterokinase of the intestinal jui(^. TrypsinogeTi „ 

pancreatic juice Trypsin is a proteob'Uc enzyme which is 
active than pepsin, converting proteoses and peptones into jl,,,. 


acids. It acts best m an alkaline medium of about pH 8, and > 
be distinguished from pepsin which acts only in acid media.^ ^nnvprts 

Erepsin is a proteolytic enzyme also found in the intestinal juices, 
proteoses and peptones into ammo acids. 

Bennin is a coagulating enzyme pi^nt in the mucoii^membrane 

-.1. -r 1- in the iinripe fruit 

" resent in Papain is 
lipeptides. 


aeh of mammals. 

Papain is a mixt 
of the pawpaw trt 
Peptidase I which 
IV. The oxidizing enzymes 


o They bring about fiie 
its upon bruising. 

Wood into the jnfolubie 


EnzjTnes, as a group, have been discussed at tms .r«,tin. 

nection rvith the three following drugs, Kennm, Pepsin a 

BENNIN 

Eennin (N. F. 1916 to date) is the partially 9“^ ["of X calf, 
enzyme obtained from the glandular laj'er of the s ® ‘ minced 

Bos iaums Linne. Itenn/n may be prepared by mac 
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giandtilar layer of the digestive stomacli of the calf in 0.5 per cent sodium 
chloride solution, filtering, acidifying the filtnite with JiydrochJonc acid 
and saturating it with sodium chloride. 71jc enz\ me is precipitated by 
the sodium chloride, separated, dried and powdered In commerce it is 
prepared by a variety of processes which are more or less trade secrets. 

Description’.— I tennin occurs as a grayjsli ivlutc or yellowish while powder, 
or as pale yellow grains or scales, having a characteristic anti slightly saline 

■ ■ ■ BSCS ft coainilating activity of not less 

0 per cent of the Reference Pennm. 
(Reference Rcnnin is a carefully preserved, stfthle. powdered rennm that has 
been repeatedly tested for a number of years so ttiat its stability and its standard 
are definitely established. It is used as a reference standard in the rennm a-ssay 
on the has'" ‘ ' ' j 

oim weigh 

be brough ■ i 

chloride. ' ' 

blue color 

UsEs.—Rennin is used to coagulate milk, thus preparing it as a food for 
convalescents It h also used as a digestimt m the officml Elixir of PepBin and 
Rcnnin. Itg principal use, however, is to coagulate milk foi the manufacture 
of cheese. 

SUIDilC Oil SWINE FAiMILV 

This family includes the non-ruminating c}o^en'hoofed ungulates 
having a thick skin bearing bristlo'like hairs and having incisor, canine, 
preraoiar and molar teeth in both jaws- 7'hey have no horns The 
domesticated races are called hogs. 

PEPSIN 

, Pepsin CiV. F. 188S to 1S96; U. S. P. 1894 to 1942, X. F. 1942 to date) 
18 a substance cont.aining a protcol.vtic enzyme obtained from the 
glandular layer of the fresh stomach of the hog scrofa var. doTnesiicvs 
Gray. The generic name Sitf is from the Greek t's meaning hog, 
scrofa is Latin for breeding sow, and domesticus is from the Latin mean- 
ing the household. 

Pepsin is prepared by digesting the minced stomach linings with 
hydrochloric acid. This solution is clarified, partially evaporated, 
dialyzed, concentrated and either pourerl on glass plates to dry, thus 
forming scale pepsin or carefully' CA’aporated in a vacuum to form 
spongy pepsin. 

Descrip * " • " ’ * 

or in (»ran 
brown, or 

and ijavni;^ a hunnuy aem o< banui- u»av».. ...- - .... .. 

^nunrv 

Itt w 
to tl 
heto 
comr 

offidux leyuirement 
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Uses AND Doss.-Pcpsln is administered to assist giastrk dkesthn. IfshouM 
bo Riven after meals and followed by a dose of hydrochloric acid Average dose 
0.5 gm. ' 

PANCREATIN 

Pancreatin (N. F. ISSS to 1S9G: U. S. P. 1S94 to date) is a substance, 
containing enzymes, principally amylopsin, trypsin and steapsin, 
obtained from the fresh pancreas of the Ik^, Sus scrofa var. dmesiicus 
Gray or of tlic ox, J)o^ taurm Linne. The pancreas is a gland lying just 
inside the posterior Avail of the abdomen. The fresh glands are minced 
and extracted by methods similar to those employed in the manu- 
facture of pepsin. As is the case with pepsin and rennin, the methods 
used for obtaining pancreatin arc especially dcA'eloped and carefully 
kept secret by the manufacturers. 

Description. — Pancreatin is a crcam-colored amorphous poivder having 
a faint, characteristic, hut m " ' • j.. ..-..*,-1 

or faintly alkaline solution. * ' 
of alkali hydroxides render 

its action. Consult the U. S. PJiarmacopccm for its properties and tests. 

Constituents.— Pancreatin contains three enzjTnes, amylopsin (amj'lase), 
trypsin and steapsin (lipase). The action of these enzymes as well as those or 
rennm and pepsin are (hscu«scd in the section on Enzjunes, p-Age 6S9. 

Uses and Do.se. —Pancreatin is used as a digestant and m the prepar«ion 
of prc-digosted foods for invalids. Recently, enteric-coated granule? of I an- 
creatin hav’O boon used in treating infants AAdth celiac disease and related pan- 
creatic deficiencies. Average dose, 0.5 gm. 


Lard (U. S. P. 1820 to date) is the purified internal fat of the abdomen 
of the hog, Sus scrofa A'ar. domesticus Gray. The fat from the mesentep , 
omentum and kidnej’S is separateil from blood-vessels and adhering 
tissue. This is cut into small pieces and melted in steam kettles a a 
temperature usually not exceeding 57° C. The melted . 

AA'ith water and after rising to the top is nin olT, dried AA'ith low e 
strained and allowed to solidify. 

DfiscRimoN —Lard is a soft, while, unctuous mass, having 
a bland taste. It is free from rancidity, melts at to 42“ of 

liquid from which no aqueous layer separates. It has a 45 

not less than 195 and not more than 293 and an iodine value , „.onerties 
and not more than 70 Consult the U. S. Pliannacopceia for f 
and requirements. ... ^ aUnut 40 pe*" 

Constituents.— Lard contains about 60 per cent ^^.^^^'.^^.^upsenarated 

cent of myristicin, stearin and palmitin. The olein being hqum > The solid 
b}' pressure at 0“ C , and when so sep^t^ is known as lat 
mixture of Tmrricf!x.;n sfo-irin onrl n-)lmitin IS Sold 83 Stearin. _ J IjjjjJ 
Standar 

beef stearir ■ rates. 

Uses.— I , ’nt of 

It has a tendency to become rancid and is often conimiieu ‘*‘v“ 

Siam benzoin (see Benzoinated Lard, U. S P- ^ipjn oxpre^'ii 
ard Oil (U. S. P. 18S2 to 1916) is an oil coosisUng mainb oi - 
lard and used chiefly as a lubricant and illuminant. 


;pd 
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GELATIN 

Gelatin (U.S. P.1905 to datcjin culture niediaN.F. 1920 to date; asa 
reagent U. S. P. 1894 to date and N. F. 193G to date) is a product 
obtained by the partial liydrolysis of collagen, derived from the skin, 
white connective tissue, and bones of animals. Commercially, gelatin 
is prepared from the suitable by-products of slaughtered cattle, sheep 
and hogs. Bones are first decalcified by treatment with hydrochloric 
acid. The materials are extracted with boiling water and steam under 
pressure until the collagen is hydrolyzed. The solution is then filtered 
by electro-osmosis, concentrated under reduced pressure, allowed to 
jell and rapidly dried on netting in currents of warm air. 

Desciuptiox. — Gelatin occurs in sheets, flakes, shreds or as a coarse or fine 
powder. It is colorless or yellowish and has a very slight, characteristic odor 
and taste When dry it is stable in the air, but when moist or in solution it is 
subject to bacterial decomposition Gelatin is insoluble m cold water but swells 
and softens when immersed m it, gradually absorbing from 5 to 10 times its 


gelatin solution form a non-flowing lelly at 10* C. when pryiared as ’directed 
A hot solution (1 to 40) should be free from putrid odor. Gelatin must meet 


ammonia, filtering and evaporating Keratin occurs in yellowish thick scales 
which are soluble in alkalis and strong acetic acid but insoluble in water and 
dilute acids It has been used as an enteric coating for pills and tablets 

Cornu Cervi or Hartshorn (U S P. 1820 to 1842) consists of the horns of 


iu. piiiicipai use 13 lor preparing animal cnarcoai tuoneuiaux; ueing iiigti in 
phosphates, it is often ground (bone-meal) and used as fertilizer 

PURIFIED ANIMAL CHARCOAL 

Purified Animal Charcoal (U S. P. 1831 to 191G. as Animal Charcoal; 
U. S. P. 1842 to 191G as Purified Animal Charcoal, N. F. 1920 to date) 
IS charcoal prepared from bone and purified bj’ removing the substances 
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wliicli arc (lissoI\'cd by hot Jiydrochloric acid and water. Bones are 
boiled in water to remove fat and then lieated in iron cylinders without 
access of air. The cliarcoal thus obtained is boiled with hydrochloric 
acid, tijorough/y washed and dried. 

DEscaiPTiON. — Purified animal charcoal is a dull black, amorphous, odorless 
and tasteless ponder, which bums with a red glow but without a flame. 

Co.vsrirtrE.vns. — Purified animal charcoal consists principally of carbon in 
such a form a.s to exhibit high adsorptive iwwcr. 

Stan'dakds an*p Tests. — I’urified animal charcoal should yield not more 
than 4 per cent of ash and not more than 12 per cent of water. It must meet 
the requiremonts of the National Fonnul.arj' for complete carbonization, irapur- 
itio.s soluble in hydrochloric acid and adsorptive power. 

Uses.— Purified animal cliarcoal is used because of its high adsorptive power. 
For internal use it Is usually compressed into tablets where it functions in the 
adsorption of gnsca. It is frequently administered in poisoning by alkaloids, 
hea\y rnetahs, etc. Large quantities arc used for industrial purjwses in the 
adsorption of coloring matter and the clarification and decolorizing of such 
products as sugar. 

ENDOCRINE PRODUCTS 


By an endocrine, or "ductless” gland, we mean a secreting organ, 
present in the rnarnnialian bo<B’, ivliich elaborates one or more metsboi^ 
ally active principles (hormones) and passes these directly to the blood 
stream. In some instances, niixctl glands (pancreas, liver) also serve 
exocrine functions in passing secretions into liollow organs by means 
of duct systems. . i • a 

Hic liormones so elaborated exert profound and essential influence 
regulating processes of metabolism, general growth and developmen , 
and the growth, dcvelopineiit and function of the organs and character- 
istics of sex and reproduction. The won! "Jiormone” infers an excita^ 
tion— occasionally, the inhibitor^' principles are described as cha ones 
Tills distinction is not generally observed. ^ • 

IVIost of our present knowictige of endocrine function ana 
the result of intensive investigations of the past forty years, n p 
of tlie tremendous progress made to date, tlie j)icture is ye a . _ 
completion, and a rational basis for endocrine therapy canno , . 
lisbed in all cases. Early therapy in.ade use of dried any 

and of crude extracts prepared from them; wherever possi j 
has been improved the isolation of active principles, 
synthesis of these and of related compounds modi ying .j . , f^j. 
the action of the native hormones. Products ^ 

endocrine and liorraoiial therapy are therefore derive tro • . 

1. By-products in the slaughter-house processing o ‘ 
and sheep. From these, powdered glands, gland extracts. 

purified hormone.^ have been prepared. ^ +livroxin), nr 

2. Synthetic products which duplicate *„'j,vcterol) th^ 

closely mimic (stilbestrol, hexestrol, dihydro J 
actions of natural hormones. . outgrow th of the 

Historical.— Our present endocrine therapy is products 

more primitive practice of Organotherapy; therap} " 
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or extracts. Primitive medicine men of all ages have used the organs 
of strong animals to remedy diseases of those organs in man— the 
doctrine that “lung cures lung*’ so well expressed by ^’icary who in 
the sixteenth century said, “In what part of tlie body the faculty which 
you would strengthen lies, take tlie same part of the body of another 
creature in whom the faculty is strong, as a medicine.” An outstanding 
example of this is the use of human skull in epilepsy, extolled by Para- 
celsus in the sixteenth centurj’. Oddly enough, the use of toad skins in 
early Chinese medicine has received modern support in the finding of 
epinephrine-like and digitalis-like principles in these skins. The use of 
powdered hog testis in male impotence, and the use of rabbit uterus 
in treating female sterilitj’, by ^Ingnus in the thirteenth century, are 
more nearly related to our present endocrinology. 

General Considerations.— It should be borne in mind that the various 
endocrine glands function in close harmony, correlated with the more 
immediate functions of the central and autonomic nervous systems. 
For study, some isolation is necessarj', yet artificial. It is obvious then 
that a primary focus of disturbance will have far-reaching influence, and 
as a result of this, an irrational use of complex products is frequently 
obsen’ed. 

Disturbance in the function of an endocrine gland may take the form 
of excessive activity (hyperfunction), or diminished activity (lij^po- 
function), to any degree. In the treatment of such disturbances, we 
must look upon the endocrine products as drugs, use of which should be 
based upon sound, rational considerations. The following points should 
be noted in summary: 

1. blicroscopy of glandular products is not too feasible The fresh 
glands do not enter the general market, in the preparation of 
powders and extracts, most of the histologic features are lost. 
Standardization is usually effected by means of biologic assay, 
with the development of pure principles, there is increasing use 
of chemical means of assay, and a commendable tendency to 
substitute weight units for assay units in dosage. 

2. The hormones are not species specific Thus, products obtained 
from domesticated food animals are effeetb’e in treating diseases 
in man. Such therapy does not alaa^-s bear out the predictions 
of physiologic investigation, due among other things to a frequent 
inability to limit action, or to control side effects. 

3. Hormones do not “excite” or “cure” a diseased gland. Thera- 
peutic use depends essentially upon two tjTies of action: 

(а) Replacement of existing deficiency-. 

(б) Pharmacologic action upon non-endocrine structures. 

Replacement therapy is applied to the relief of symptoms resulting 

■ s 


tions in body function. 
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The Pancreas, and Insulin products 
The bulk of the pancreas is an exocrine gland, snpplying digestive 
enzymes to the duodenum. Isolated groups of cells, the islets of Langer- 
hans comprising about 3 per cent of the gland, produce the hormonal 
function inherent in preparations of Insulin. This hormone knom as 
jnsu)m; 

1. Functions as a necessarj' factor in the cellular oxidation of 
glucose, and secondarily in the metabolism of fats. 

2. Is necessary in the storage of glycogen by liver and muscle cells. 

3. Actively inhibits the formation of glucose from fats and protein. 
Deficiency of insulin in man results in the condition known as diabetes 

inellitus. This condition was described by Auretaeus in the first centurj' 
A.D. as a siphoning of flesh into urine; it is characterized by a high 
blood-glucose ie^'el (fijr’pergb'cemia), excess glucose in the ur/ne (glu- 
cosuria), and diuresis, resulting in deh^-dration and constipation- Ori- 
dation of carbohydrate is impaired; the resulting impaired oxidation of 
fats produces an accumulation of betaliydroxj’butyric acid, diacetje 
acid, and other fat breakdomi products in the blood. The diabetic 
therefore suffers severe acidosis, depression, coma, and death if untreated. 

Treatment of diabetes raclfitus with insulin is replacement therapy, 
not a cure. Insulin prolongs life in the diabetic, and permits a fuller and 
happier life, but its use does not cure or prevent the dise«ase. Insulin 
is especially valuable in preventing the complications of diabetes so 
frequently tJie cause of death: arteriosclerosis with hypertension, 
nephritis, superficial ulcers and infections, gangrene of the extremities, 
and gallstones. A fatty degeneration of the liver has been asenbra to 
the lack of a second pancreatic hormone, Hpocaic, by some workers, 
others consider lipocaic identical with choline. 

Conditions of hyperinsuh'nism are known, and may result from m e 
dosage of insulin, underfeeding, tumors of the pancreas, or certai 

pituitary or adrenal disturbances. Outstanding symptoms are fatigu » 

hunger, marked sweating, and convulsions. ^ . j c • 

In the management of diabetes raellitus due to insulin dencicncy, 
adequate diet is determined, and the amount and spacing or in^ 
dosage is established to keep the patient s>TDptom-free and free 
glucosuria. One U. S. P. unit of insulin is capable of causing the m 
olism of approximately 1.5 grams of glucose. Overdosage o m . 
applied to the development of con^mlsivc shock in treating schizop 

states. osnnn It was 

Insulin is a protein, with a molecular weight of about 35,^ • , . 

crystallized in 1926 by the addition of traces of zinc, and ^ s s 
insulin form the Reference Standard of the U. S. P. and 

fermined by comparing tlie hypoglycemic actions of „r,^ure. 
Reference Standard insulins in selected rabbits by the omcia p 
One U. S. P. unit of insulin activity is equal to the ac i i . j 
amount of Reference Standard Zinc Insulin Crystals stotw ^ 
of the official Reference Standard. The potency of t is 
Standard ranges from 22 to 26 such units per mi/hgram. 
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The iso-electric point of zinc insiilin is at 5.1 to 5.3. Thus, it is soluble 
at the alkaline pH of tissue fluids, and is rapidly absorbed from sub- 
cutaneous injection sites. Insulin is digested b> proteolytic enzymes, 
hence is inefTective when given orally. 



Tia. 370 —Diagrammatic afcetclies oJ the Jiog illustrating the location of the principal 
endocrme glands T, thyroid, Th, thjiDUS, r» S, right suprarenal gland, le S. left supra- 


Insulin Injection (U. S P 1942 to date) is an acidified solution of the 
active principle of the p.-tncreas whicli affects the metabolism of glucose. 
It is described and standardized in the Pliarmacopaiia. 
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Insulin Injection provides rapid action hy subcutaneous Jnject/oa, 
%vitii peak of action at two to four anti some effect over ten to 

tweive iioiirs. 

Protamine Zinc-insulin Injection (U. S. P, 1917 to date) is a suspension, 
in a buffered water medium, of insulin rawlificd by the addition of me 
cldorkie and protamine. The protamine is prepared from the sperm or 
from the mature testes of fish belonging to the genera Oncorhynchus, 
Suekky, Sahiow TniUa. 

J’rofainines arc basic proteins— they combine nitli insulin to form 
protainine-insvdiu salts, stabilized by a trace of zinc. This complexhas 
an iso-ciectric point of approximately 7.3— it buffered to this point, 
and dispenseti in a smooth suspension. WTcn injected subcutaneously, 
it is insoluble at the pll of tissue fluids, and is therefore slowly absorbed 
to provide a prolonged action. Peak of action occurs at twelve to 
twenty-four hours, witli some effect m.-mifest over twenty-eight to 
thirty hours. 

Modified Insulin (Unofficiai).— This form is made by mixing the regular 
irisuhu solution with a suspension of protaminc-zinc insulin, to provide 
in a single injection both imtncih'atc and prolongeil control. 

Globin tisulin With Zinc (N. K. R).—T)iis product rcscmbles Prota- 

mine-zine Insulin Injection, an<l affords on action intermediate m 
onset and duration between that of repilnr insulin and of protamiM 
zinc insulin. It is marketed in solution, Init is insoluble at the pH oi 
tissue fluids and is therefore slowed in its absorption. _ Maximum efiw 
occurs ut eiglit to twelve hours. A similar Ilistone-insulm with />mc 
1ms not as yet acliicved recogjiition. ^ , , 

Preparations of insulin arc markcte<l in multiple-dose 
varying unitage. Package color of commercial preparations p 

unit value, and the corresponding colors are listed in the current i . . • 


Pituitary Body (Cerebral Hypophysis) 

The human pituitary body is situated in a small cavip' in 
hone at the b.ase of the skull, and is attached to the base o . 
by a short stalk; it weighs about 0.5 gm. Galen considered i 
for spinal fluid, and Vesaliiis later thought it to be the sour 
lubricating the nasopharynx. Pituitary is ^ „ /jas hcea 

slime, or mucus. M^efn information on pituitarj 

acquired within the past thirty to forty years. , v function: 

The pituitary body is in reality two glands, by <?«t- 

1. The anterior lobe is ectodermal in ongm—deriv 

poucliing from the primitive pharynx.^ , , , out- 

2. The posterior lobe is neural in origin— eTl^ 

pouching of the base of the brain. . concerning the 

A. Posterior Lobe, —Considerable uncertainty ^ nituitart' ' 

physiologic function and necessity of Stomo? 

Extracts of posterior pituitary lobe exhibit tn 
experimental animals and in man; 
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1. A pressor effect, due to nrteriolar and capillary vasoconstriction; 

2. Direct stimulation of smooth muscle, seen in the intact animal, 
or in preparations of isolated muscles; 

3 . An antidhiretic action, effected by increasing the tubular 
resorption of water in the kidney; 

4. Metabolic effects, manifest in a lowered metabolic rate, and an 
antagonism to insulin. 

These effects are all present in commercial preparations of the posterior 
pituitary lobe. Such preparations in therapeutic application have 
the disadvantage of unwanted side effects which may interdict their 
Use. Fractionation of such extracts has produced two relatively pure 
hormonal preparations or fractions: 

1. Pitocin (Oxj'tocin, Alphahypophamlne) is the uterine-stinju- 
lating fraction, relatively free from action on other smooth 
muscle. It is especially active on the pregnant uterus, sensitize^l 
by estrogen. 

2. Pitressin (^'asop^essin, Betahj-pophamine). This fraction di- 
rectly stimulates vascular, intestinal, and respiratory smooth 
muscle, and contains the antidiurctic principle. 

The metabolic effects described abo\ e arc present in both the pitocin 
and the pitressin fractions. 

Official preparations of posterior pituitary are ass.iyed for oxj'tocic 
activity on the isolated uterus of the virgin guinea-pig. in direct compari- 
son i\ith the Reference Standard Posterior Pituitary Powder of the 
Pharmacopoeia. One U. S, P unit of oxj-tocic activity is represented by 

0.5 mg. of this Reference Standard by official assay. Pressor and anti- 
diuretic activities in individual lots of posterior pituitary are not 
assayed, but tend to parallel o-^'tocic activity' 

Pending final elucidation of posterior pituitary function, the following 
activities seem consistent with our present knowledge: 

1. Some influence in the onset of labor at the termination of preg- 
nancy; probably involving stimulus to a uterus sensitized by 
estrogen. 

2. Some influence in the control of water balance by regulating the 
renal threshold for water. 

No clinical conditions have yet been associated ^'^th hyperfunction of 
posterior pituitary. A deficiency state is seen only in the condition of 
which follows n deficiency of the antidiuretic principle. 

Diabetes insipidus (literally an outpouring of tasteless urine) is 
characterized by a failure of renal resorption of water— there is a 
^emendous diuresis, with associated tremendous thirst and water intake 
This condition must not be confused with the diabetes meflitus of 
insulin deficiency 

Preparations of posterior pituitary find therapeutic application .“is 
follows : 

1. Replacement therapy in the management of diabetes insipidus. 

2. Pharmacologic actions: 

(o) Stimulation to the postpartum uterus to lessen hemorrhage. 
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(6) Stimulation to depressed intestinal tonus, as may be seen 
following abdominal surgery. 

Pitocin is generally preferred for the effects of posterior pituitary on 
the uterus, since its use avoids side-effects on the gut and circulation. 
Ergonovine is replacing some of the use of pituitary in the prevention of 
postpartum hemorrliage. 

Whole Pituitary (N. E. 193G to date). — ^The dried, partially defatted 
and powdered pituitary gland of cattle, sheep, or swine. 

Posterior Pittiitary (U. S. P. 1916 to date).— The cleaned, dried, and 
powdered posterior lobe from the pituitary body of domesticated foorl 
animals. By official assay, 1 mg. of this powder represents the activity 
of not less than 1 U. S. P. posterior pituitary unit. 

These preparations, intende<l for oral therapy, are considered unre- 
liable, inasmuch as the active principles are protein-like in character 
and are inactivated in the gastro-lntestinal tract. 

Posterior Pituitary Injection (U. S. P. 1916 to date) (Pituitrin)~A 
sterile, aqueous, injectable solution of the active principles of fresh 
posterior pituitary lobes from domesticated food animals. 

This preparation represents the total activity of posterior pituitary. 
It is biologically standardized as described in the Pharmacopoeia so that 
1 cc. is equivalent to 10 U. S. P. units of o^tj’tocic activity. In spite of 
the danger of undesirable side-effects on the gut, blood-pressure, the 
coronary arteries and tlie bronchioles, this preparation is frequently used 
in obstetrics for its oxj'tocic action. , 

Ampuls Pitressin (N. N. R.).— An aqueous solution of the pressor aim 
antidiuretic principles of posterior pituitary (Betah^popliamine). 1 
preparation is unofficially standardized so tJiat 1 cc. has a pressor actn 1 5 
equal to that exerted bj' 10 mg. of the U. S. P. 

Pituitary Powder. This is twice the pressor activity oi ° 
Posterior Pituitary Injection. Ampuls of Pitressin afford less t an 


unit of oxj’tocic activity per cubic centimeter. . . 

Pitressin Tannate in Oil (N. N. R.).— A suspension of a 
pressor and antidiuretic principles of posterior pituitary m ^ ® 

oil. This preparation is unofficially standardized to 17 S P. 

units per cubic centimeter— the pressor activity of 2.5 mg. ' ’ 
Reference Standard Posterior Pituitarj’ Powder. It is par |c 
oramended in the maintenance treatment of diabetes j -v jo 

muscular injections of 0.3 to 1 cc. at intervals of ^Qg|o«*, 
forty-eight hours provide adequate relief in the usual cases, 
prolonged absorption from the oil vehicle. , ^^ytocic 

Ampuls of Pitocin (N. N. R.).— An aqueous solution o 
principles of posterior pituitary (Alphalopophamine). 
timeter represents the activity of 10 U. S. P • oxj’tocic 
more than one-half pressor unit. , . „ profound 

B. Anterior Lobe.— This part of the pituitary body ^ and' of its sex 
influence in the growth and development of ^ ^ its stimu- 

characters, both by direct hormonal activity, and , ^ .j.® anterior 
lating actions on the other endocrine glands. A on 
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pituitary lias been referred to as tlie “mastcr-gJand the “conductor 
of the endocrine symphony.” As many a.s IS functions have been 
ascribed to it. Of tliese, niaiij* are disputed, and many may be duplica- 
tions. There is general agreement on the presence of. 

1. One or more growth Iiorniones. \one of these has been iso- 
lated as }ct. Overrtctiv'ity of this part of anterior pituitary 
function during the growing period produces giantism; in the 
adult tlie picture is that of acromegah/ Ihpofunction of the 
growth-stimulating activity during the growing period produces 
the pituilari/ divnrj— in the adult, such dehticncy often results in 
an increased flelicac}’ of structure referrcrl to as acromicria 



y from a young 
he foUiclM </) , 

' (m) and cortex 

) , Pj, pituitary 

'“‘ina cut raedianly more on the poalenor side. J‘i. pitunary gwuu euw donnentraJiy, 
P- POBterior lobe; o, anterior lobe. infundibulum The sketches arc one-half natural 
(Drawings by Wirth ) 


■ At least two gonadotropic actmties: , • • r 

(a) The foUiclc-stimulating action, necessary to the ripening of 
the ovarian follicles, and to tlie maturation of the seminifer- 
ous tubules of the testes. , , I I + r.r„} 

(b) The luteinizing action, essential to tlie tievelopment awl 
maintenance of the corpus luteum m the ovaty, and ap- 
parently active in developing tlie gonadal cells of the testes. 
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In addition to these, hormones which have thyrotropic, lactogenic, 
diabetogenic, ketogenic, adrenotropic, and parathyrotropic activities 
are thought to be present. Obviously, primary disturbances in the 
functioning of anterior pituitary may result in widespread endocrine 
involvement and generalized secondarj' disturbances in growth, metab- 
olism and development. 

In spite of this tremendous physiologic importance, no preparations 
of anterior lobe have been accepted for inclusion in the Pharmacopceia 
or in N. N. R. This seeming contradiction is due to the present inability 
to isolate pure hormonal fractions from anterior pituitary. Side reac- 
tions of far-reaching significance are thus a source of danger in any 
preparation of this lobe. UnoflBcial preparations of growth hormone 
have been used with some success in pituitary dwarfism, but there^ is 
the attending risk of producing hyperthyroidism and sexual precocity 
due to the contaminating presence of thyrotropic and gonadotropic 
substances in commercial preparations. 

Anterior Pituitary (N. F. 1936 to date).— The dried, partly defatted 
and powdered anterior lobe of the pituitary’ body of cattle, sheep or 
swine. . . . r 

Intended for oral administration, this preparation is not re la > 
and its use cannot be considered rational, since the contained hormone 
are readily destroyed in the gastro-intestinal tract, and since ® . 
an undetermined mixture of the various activities present in e 


anterior lobe. . , » 

C. Chorionic Gonadotropins (Placental).-The blood serum of pregna^^^^ 

women contains a substance, elaborated by the placenta an , 

into the urine, which is similar in action to the gonadotropm , 

anterior pituitary. This activity in pregnancy urines was- f 
to substances elaborated by anterior pituitary— later, * ^ 
to as Prolan, or the Anterior-Pituitary-Like substance ( ‘ 

recognized as originating in the placenta. The actne su 
water-soluble glycoprotein. . xt tm t? Is the 

Chorionic Gonadotropin, Follutein or Korotnn, , urecnant 

soluble gonadotropic substance obtained from the urine 
women. It is a glycoprotein containing about mice. 

It is biologically standardized for gonadotropic activi y , j powder 
One international unit is that activity of 0.1 mg. o ^ ® . cjpce the 
prepared from a number of lots of human pregnancy ur of 

material is of limited stability in solution, it is ^ 
dry' powder, accompanied by' ampuls of injecti' n v,a • gonado* 

It should be noted that chorionic gonadotiopin is lutein- 

tropic in primates or human females. ^ female, follku- 

izing actions are manifest in rats and mice; in the nu * Hence, 

lar degeneration rather than stimulation is the j^^man female. 

Chorionic Gonadotropin is not intended for use m descent of 

Its principal application is in the male, to encoiir. |p 

the testes into the scrotum in cryptoTchidwn. 
observation is necessary to avoid male sexual prec !• 
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Presence of chorionic gonadotropins in human pregnancy urines serves 
as the basis for the more frequently used laboratory tests for pregnancy, 
particularly the Aschheim-Zondek test, and the Friedman modification 
of this test. These tests are positive in pregnancy, and in certain tumors 
and other pathologic states of the uterus. 

THE PARATHYROIDS 

The parathyroid glands in man are usually four in number, oval. 
5 to 6 mm. in length, and situated upon or imbedded in the dorsal 
surface of the thjToid gland. They develop and function independently 
of thjToid tissue. For a number of years after their discovery by 
Sandstrom in 1880, the parathyroids were considered to be remnants of 
embryonic thjToid tissue. 

Parathyroid glands exert a hormonal control over calcium and phos- 
phorus metabolism, in a manner not yet fully understood. Removal of, 
or deficiency of this function results in a fall in the serum calcium level, 
with an accompanying rise in serum inorganic phosphate 

Acute deficiency results in tetany when the level of scrum calcium 
falls from normal (10 to 1 1 mg. per cent) to around G to 7 mg per cent 
Fibrillarj’ muscular tAvitching progresses to the convulsive state, culmi- 
nating in death by tetanic spasm of the larynx and the muscles of respira- 
tion. 

Parathyroid hj'perfunction produces a condition known as von 
Recklinghausen’s disease, characterized by bone pain, marked elevation 
of serum calcium with fall in serum phosphate, cystic rarefaction of 
bones with spontaneous fracture and deformity. The calcium removed 
from bone is excreted in the mine. A similar picture may result from 
overdosage uith extracts of parathjToid gland. In either case, renal 
stones and calcification of soft tissues occur. 

ParathjToid function is correlated with the metabolic activity of 
vitamin D, which increases intestinal absori)tion of calcium, and favors 
its deposition in bone There is some evidence that parathyroid influ- 
ence regulates primarilj' the urinary excretion of phosphate, with com- 
pensatory changes in the serum calcium level; on the basis of other 
evidence, the mobilization of calcium is the primary action exerted by 
parathjToid activitj'. 

The active principle (parathormone, paroidin) of parathyroid glajid 
has not been isolated. It is evidently protein in nature, inactivate<l in 
the gastro-intestinal tract, and must therefore be given parenterally. 
Following injection, the blood calcium level rises in about four hours, 
reaching a maximum in about sixteen hours, and returning to normal in 
tnenty-four to thirty-six hours Hence, one dose daily is usually 
sufficient. 

Parathyroid Injection (U. S. P 19.3R to date) is a sterile solution in 
water for injection of the water-soluble principle or principles of the 
parathjToid glands which have the property of relieving tliesymptom 
of parathjToid tetany and of increasing the calcium content of the blood 
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given intravenously, but suc)j use requires carefui fiifcaiinization to effect 
solution, is relatively expensive, and offers no advantage over oral 
thjToid in the usual case. Thyroxin is seldom employed at the present 
time. 

The effect of a single dose of thjToid orallj’, or of thyroxin orally or 
intravenously, is not manifest for some twenty-four to forty-eight hours; 
reaches a maximum in eight to ten days, and decreases sloa’ly over a 
period of several weeks. Hence, accumulation may occur, and dosage 
schedules must be adjusted in<Hvidua!!y to the needs of the patient. 


Adrenal Glands 


The adrenals (suprarcna(s) in man comprise a pair of small glands, 
one situated over the superior medial aspect of each kidney. Each 
average gland measures 5 x 25 x 50 mm.; together the adrenals weigh 
4 to IS grams. 

The adrenals were first described by Etistachius in the sixteenth 
century, and were long supposed to function in the inhibition of fetal 
urination, and in the prevention ot renal stones in the adult Knowledge 
of adrenal function began with Addison in 1840, and is as yet far from 
being completed. 

Each adrenal consists embrj’ologically, histologically and functionally 
of two distinct glandular entities, grossly combined into one organ; 

1. The adrenal medulla is composed of cells which migrated out froni 

the embrj’onic neural crest, and are analogous to the peripheral 
sympathetic neurons of the autonomic ner%'ous^ system. Its hormone, 
epinephrine, is identical with or closely approximates the sympathetic 
neurohormone, sympathin. Adren.al medulla functions as a sjanpat e ic 
postganglionic structure. , , v • 

2. Adrenal cortex is composed of cells arising behind the prinii 

sex cells on the genital ridge of the embryo. Its functions in ^ . 
relation with gonadal function, and its hormones are steroids, sum 
structure to the sex hormones of ovary and testis. , 

A. Adrenal Medulla.— Adrenal medulla is not essential for uie, 

diseases of deficienev are known. Therapeutic use of t e 
epinephrine, is based upon the pharmacolog}' of the is 

amines, rather than upon the principle of replacement. 
a vasoconstrictor and vasopressor, acting in genera! as a s\ P 
mimetic agent of rapid onset but brief duration of A four 

inhibiting isolated intestinal strips in dilutions as mg 
million. Oral administration of epinephrine is me ec > 


inactivation in the stomacli. c^ctance (U. S. E. 

Suprarenal, Desiccated Suprarenal or Dried Adrenal jpfatted 
1905 to 1920; N. F. 1930 to date) is the dried, ^/^^renal is 
, , 1 . } ..... — — I nheeo or s'v'inc. 


It 


of natural epinephrine of glandular origin and is net. 
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preservatives. One part of suprarenal represents approximately 6 parts 
by weight of the fresh glands. If suprarenal is dried by heat, it must be 
dried in a vacuum, the temperature of the dr^ ing material not exceeding 
60 C. The preparation is intended for oral use, but is considered archaic 
by most physicians. 

Epinephrine (U. S. P. 1926 to date) (Suprarenalin, Adrenalin). A levo- 
rotatorj’ alkaloid isolated from adrenal medulla, or prepared syntheti- 
cally. Dextrorotatory epinephrine is almost completely inactive, and 
optically inactive mixtures have about half the activity of natural 
epinephrine. Epinephrine alkaloid Is official for use in the preparation 
of solutions and other administration forms. 

Epinephrine Solution or Epinephrine Hydrochloride Solution (U. S. P 
1926 to date) is a solution of epinephrine in distilled water prepared 
'Mth.the aid of hydrochloric acid It has a potency equivalent to a 
solution containing 1 gm. of L*. S. P Epinejihrine Reference Standard 
m each 1000 cc. It is standardized on the basis of its pressor effect 
m prepared dogs, by direct comparison with Reference Standard Epi- 
nephrine. 

®P^®Phrin6 Injection or Epinephrine Hydrochlonde Injection (U. S. P 
1942 to date) is a sterile solution of epinephrine in water for injection 
prepared with the aid of hydrochloric acid The injection is intended for 
systemic or local use by subcutaneous or intramuscular injection 
Epinephrine Inhalation (U. S. P 1947 to date) is a solution of epi- 
nephrine in distilled water prepared with the aid of hydrochloric acid. It 
has a potency equivalent to a solution containing 1 gm. of U. S P. 
Epinephrine Reference Standard in each 100 cc The solution is intended 
only for topical application to the bronchial mucous membrane in the 
form of a finely vaporized spray. It affords relief in bronchial asthma 
^jith a minimum of systemic side effects It must not be confused with 
the Weaker solutions or injections previously described 
Suspension of Epinephrine in Oil (N N R ) — A 1 500 suspension of 
^inephrine base in vegetable oil, suitable for intramuscular injection 

J'J • jepot, and 

j" ■ injection. 

* . urticaria, 

and other allergic manifestations. 

Adrenal Cortex. — The adrenal cortex is essential to life— removal 
o about 85 per cent of cortical tissue results fatallj in a few days In 
animals so treated, life miVy be maintained b\ the administration of 
ex^acts or hormones of the adrenal cortex. 

yortical deficiency in animals is marked by a loss of appetite and 
''eight; vomiting and diarrhea, weakness; and a fall in temperature, 
metabolism, and blood-pressure. Tliere is a loss of blood fluid, with 
fesulting concentration of bloo<l, a fall m serum sodium with a rise in 
^rum glucose and potassium. Kidney damage is frequently present, 
ese developments can be prevented or restored to normal by the 
cortical extracts, and frequently by the simple use of 
^ *gh sodium, low potassium intake. 
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TJie Juiman counterpart of this deficiency picture is seen in the elmical 
development of Addison's disease, due usnall}* to tuberculosis or tumor 
of the ndrenal cortex. Associated witli this disease, there is degeneration 
of the gonads, a marked increase In capillary permeability, and an 
increased sensitivity to insulin. Sodium loss with potassium retention 
may be the outstanding condition of the disease. If untreated, Addison's 
disease terminates fatally in one to three years, due usually to hypo- 
glycemia, dehydration, nutritional disturbances or secondary infection. 

Excessive adrenal cortical activity, as in tumors or due to the presence 
of accessory cortical tis.sue, result in profound growth abnormalities, 
especially seen in the external genitalia, and in the secondary sex char- 
acteristics. In young children, there is precocious sexual development 
and desire, with obesity or iinnsual muscular development ^ In adult 
hmahs, there is coinmoniy the dcvciopment of vir/l/sm, .associated with 
a masculine appearance, often with homosexuality. The bearderl lady 
of the circus is frequently of this category. Treatment of cortical over- 
activity is principally surgic.al. 

Some twenty or more crystalline steroids have been isolated from 
cortical extracts. These exliiljit in some degree the action of adrenal 
cortex. Some in addition manifest estrogenic, androgenic, and proges- 
terone-like activity, further indicating tJic clo-sc reJationsb»p between 


adrenal cortex and tijo gonads. u • ?n 

Coriicosterone was crystallized from cortical extracts by 
1930. It has not been synthesized, and tlie natural , 

tively expensive. It is present in crude cortical extracts, i 

principally in opposing insulin to restore normal blood sugar ie%e 
glycogen storage. . 

Preparations of adrenal eortax are used pnraaruy as 
therapy in Addison's disease, and in surgical ndrenal 
This therapy, cspcciallj’ using cortical extracts, is markro j pQjagg 
by the use of high sodium, low potassium diet j to 

must be established in the individual, based '‘Pp” upon 

use cortical extracts in the management of surgical ‘ 

their action in reducing capillary permeability, are I's >e 
Adrenal Cortex Extract (X. N. R-) is an extract of adreua g ^urtica! 
domesticated animals used as food in inan,_ j Wfonn’z^i 
steroids essential for the maintenance of life m aarena 


mals. Only traces of epinephrine arc present. __Tbis steroid 

Desoxycorticosterone Acetate (U. S. P. 1947 to da > gj^ociates in 
was identified in cortical extracts bj- 

1938, and later was synthesizefl from stigmasterol. i • natural 

use is the synthetic product, due to the greater c 
hormone. ^ ,, , . {jg^ter and more 

Cortical extracts are effective when gn'en oran, , j„go^Tcortiooster- 

uniform results follow tlie intramuscular been snccessfnlb 

one dissolved in sterile vegetable oil. Tellets < prolonged action- 
implanted in the subcutaneous tidies for even ^ 
pesoxycorticosterone is relatively ineffective ora i • 
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Desoxj'corticosterone functions primarily in restoring a balance of 
sodium and potassium in body fluids, and in restoring kidney function, 
in cortical deficiency. Death from hjpoglycemi.a may occur in Addison’s 
disease treated with dcsoxj’corticosterone alone; such cases require the 
use of cortical extracts. 

The Gonads 

The ovaries and testes arc exocrine (ova, sperm) as well as endocrine 
(hormonal) in function. Tliey develop under the influence of anterior 
pituitary hormones, particularly: 

1- The follicle-stimulating hormone (FSII) leads to the development 
of the ovarian follicles, to their formation of ova and of estrogen, and 
to the development of the testes and the maturation of the spermatozoa. 

2. The luteinizing harmone (LH) is necessary to the development of 
the corpora lutea in the ovarian follicles after ovulation, to the formation 
of progesterone by the corpora lute.a, and to the production of androgen 
in the matured testis. 

Androgens (male hormones) and estrogens (female follicular hormones) 
act to: 

!• Develop and maintain the secondary characters of sex. 

^ 2. Depress anterior pituitary function, leading in turn to the depres- 
sion of the testis or the ovary. 

Progesterone (corpus luteum hormone) similarly depresses anterior 
pituitary function, and presents a mixed antagonism-synergism with 
es^ogenic activity, as will be indicated below. 

Gonadal hyperactivity, or excessive therapy may thus result in a 
picture of precocious or excessive sexual development, together with 
the generalized effects of anterior pituitary depression. Gonadal hj^po- 
activity, as in the natural menopaxise, or following surgical removal of 
the gonads, results in a mixed picture of sexual regression, and enhanced 
anterior pituitarj’ activity, with psychic disturbance, and the involve- 
m--'*-'-.' . . . , ....u.., 

•, tlie sex organs 

^ These functions 

are restored by the administration of testes hormone Iljpogonadism 
(enuchoidism) is a failure of adequate development of the testes, due to 
pituitarj' disorder, infection, or other disease. Therapy of this condition 
is still in the ejperimental stages. 

Hypergonadism is most frequently seen in young males, due to testis 
tumors, and resul * ' ' ’ ' 

characteristics. 

Testosterone Pr 

hormone, isolated from bull's testis, or synthesized from cholesterol, 
testosterone is believed to be the true testis hormone, although it has 
been identified only in the bull’s testis (David, 1935). It was syn- 
thesized by RuzJcka from cholesterol in I93C. Androsterone and 
uehydro-iso-androsterone are urinarj’ excretion products, relatively in- 
active in man. 



710 


ANIMAL DRUGS 


Testosterone given orally is rapidly absorbed and excreted. Action is 
further shortened by partial destruction, probably- in the liver. Better 
therapeutic effect is achieved by measures designed to delay the 
absorption, excretion, or destruction of the testosterone. Testosterone 
Propionate is given by intramuscular injection in doses of 25 mg. 

Methyltestosteroae (17. S. P. 2947 to date) given oraHy orsu6h’ngua//y, 
in doses of 10 mg. or 5 mg., respectivelj% provides prolonged activity due 
to a decreased rate of destruction. 


Similarly, unofficial pellets of testosterone propionate have been 
successfully implanted under the skin. These may provide activity for 
a year or more; on the other hand, encapsulation in fibrous tissue may 
occur to render the implant valueless. 

Testes hormone preparations ha\’e shotvn evidence of vahie in the 
replacement therapy of male castrates and enuchoid states, and in the 
treatment of certain female ovarian d^'sfunctions. IMuch of this therapy 
is still in the experimental stages. It must be remembered that testoster- 
one is not an aphrodisiac, and that its use may produce the general 
effects of anterior pituitary depression. It may produce v'irilism in the 
female, and skin reactions similar to acne •vulgaris rather frequently 
develop. Therapy with testosterone may be prohibitively expensive, 

• B. The Ovary. —Tlie human ovaries are paired organs, one being 
situated on each lateral pelvic wall, in the posterior layer of the broad 
ligament, behind and below the lateral extremity of each Fallopian 
tube (oviduct). Each is about the size and sJiape of an unshelled almond, 
and weighs about 4 to 8 grams. , , 

Ova develop within primitive ovarian follicles (Graafian follicipi 
under the influence of the follicle-stimulating hormone of anteno 
pituitary. Ovulation witli the extrusion of one onim from a 
follicle normally occurs each month during the child-bearing ' 
If pregnancy is established, the niptured follicle undergo^ tv i . 
change to become the corpus luteiim, under the influence of v ^ 
izing hormone of anterior pituitarj’. The ovary elaborates tv,o vpe 

hormone: _ • n t uvIp and 

1. Estrogens, elaborated in the developing Graafian fo i > • 

probably also in the placenta during pregnancy. . . . 

2. Progestins, elaborated by the corpus luteum, and, m i 

half of pregnancy, by the placenta. ^ . freaucntly 

I. Estrogens. —Deficienc}’ in estrogenic activity is m 
manifest in the normal menopause, or following svirgica 
ovaries. Local changes in the tissues of the vagina ant 
result from estrogenic deficiencj' of any' cause. 

The estrogens are necessary’ to: . 

1. Develop and maintain secondary’ female sex c larac 

2. Develop and maintain the uterus and the vagina. . „jands. 

3. Aid in the presccretorj' development of the mam 

4. Maintain the corpus luteum of pregnanp'. ^ muscle, o^id to 
Estrogens act further to excite or sensitize the u erin 
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depress the anterior pituitary function. Preparations of estrogenic 
substances are employed in the management of; 

1. Symptoms of the natural or surgical menopause. 

2. Local atrophic and degenerative changes in the adult \'agina and 
vulva, resulting from estrogen deficiency. 

3. Gonorrhea! vaginitis in the young female child, by inducing an 
adult type of vaginal epithelium, resistant to the gonococcus. 

4. Suppression of lactation in engorged, painful mammary glands, 
presumably bj’ a direct action m the breast. Stilbestrol orally 
is most frequently employed for this jiurpose. 

5. Prostatic cancer in the male, presumably by balancing an exces- 
sive persistence of androgen— the principle of “biochemical 
castration.” 

Ovary (N. F. 1936 to <late) is the dried, undefatted, and powdered 
ovary of cattle, sheep or hogs. One part of Ovary represents approxi- 
mately 6 parts of fresh glands. 

Ovarian Residue (N. F. I93C to date) is the dried, undefatted, and 
powdered o^•a^y of cattle, sheep or hogs, from which the corpora lutea 
have been removed. One part of Ovarian Pcsidue represents about 6 
parts of fresh gland, without corpora lutea. 

Intended for oral administration, in doses of about 0.3 gm., these 
preparations are of unknown potency and efficiency, .and their use has 
been rendered more or less obsolete by the development of isolated and 
purified active principles and preparations. 

Isolated or Purified Estrogens: 

I. Crystalline estrogens of natural origin. 

Estradiol (U. S. P. 1947 to date). 

Estradiol Benzoate (U. S. P. 1942 to date). 

Estriol (estratnene, tbeclol) (N. N. K ). 

Estrone (thcelin) (IT. S. P. 1942 to date). 

II. Crj’stallized Synthetic Estrogens. 

Dietbylstilbestrol (U. S. P. 1947 to date) (Stilbestrol). 

Benzestrol (octofollin) (N. N. R ). 

Hexesterol (N. N R.). 

HI. Non-erj'stalline Estrogens. 

Ammotin (N. N. R.).— Tliis preparation is water-insoluble, and 
consists principally of estrone, extracted from pregnant mares 
urine. 

Premarin (N. N. R.).— This preparation is water-soluble, and con- 
sists principally of sodium estrone sulfate, extracted from preg- 
nant mares’ urine. , • 

The natural ovarian hormones are steroids. Alpha-estradioI is 
believ’ed to be the true ovarian hormone, although it has as yet been 
identified only in the sows’ ovarv'. Beta-estradiol is virtually inactive. 
Estradiol, U. S. P. is aJpha-esteadioI, prepared by the reduction of 
estrone, and possessing some 6 times the potency of the latter. 

Estrone and estriol are oxidation pit)ducts of estradiol, recoverable 
from human pregnancy urine, follicular fluid, placenta, and from the 
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urine of pregnancy mares. Crystalline synthetic estrogens are non- 
steroi'c/ denVatiVes of stilbene, and offer inexpensive, orally effective 
estrogenic activity. 

Crystalline estrogens are prescribed in terms of weight, based on the 
individual need. The non-crystalline estrogen preparations are standard- 
ized unofBcially on the uterus of the castrated female rat, one inter- 
national unit representing the activity of 0.1 mg. of crj’stalline estrone. 
Other rat units vary w'idely and should be disregarded. 

Estrogens may he administered orally, parenterally, or by inunction 
for systemic activity. Orally administered natural estrogens are 
destroyed in greater part, probably in the liver. Estriol is the best of 
this group for oral use— oral efficiency of estriol is about one-fifth that 
achieved by parenteral administration. Synthetic estrogens are cheaper, 
and more effective by the oral route than natural estrogen. 

Given parenterallj’, about 90 per cent of natural estrogen is destroyed. 
This factor, in addition to rapid absorption, tends to diminish the 
efficiency and effective period of therapy. In the case of the crj’stalline 
synthetic estrogens, absorption is rapid, but destruction is slow, so that 
a more prolonged period of action is achieved. Side effects of nausea and 
vomiting are likewise enhanced. 

Therapeutic efficiency is improved by: 

1. Formation of esters, such as estradiol benzoate, and estradiol 
propionate. Esterification Sion’S destruction and elimination, and thus 
prolongs the duration of effect following oral or parenteral ndministra- 


2. Intramuscular injection of estrogen esters, dissolved or 

in sterile vegetable oil to prolong action further by slowing absorpti * 
Similarly, pellets of estrogen esters have been successfully 
under the skin, and may be effective for months. Slowed absorp i 

further lessens side-effects of nausea and vomiting. . 

3. Suppositories containing estrogenic substances provide loca re 
ment of changes in the vagina or \'ulva, or treatment oi gonorr 
vaginitis in female children, with a minimum of systemic ’f.fnnped 

The natural estrogens exhibit carcinogenic properties 
administration to animal strains having hereditary suswp 
mammary cancer. There is a feeling that on this basis, . 
should be contra-indicated in women w'ho have a pereona 
history' of mammary' or genital cancer. In this gn^irogen^ 

esting to note the recent experimental use of esti ogens an 
in the treatment of certain cancers occurring in lemaJ^- . , x^j 
II. Corpus Luteum-progestin.— The wrpus luteum is es 
maintenance of human pregnancy' during the first hal o 


principal hormonal functions are: ^ (ortilized m’uoi. 

1. Preparation of the uterine mucosa to receive ui pjacenta- 

2. A necessary rdle in the development of the ^ r/andi, 

3. Continuation of the development of the ' 

preparation for the lactogenic action of 

4. Suppression of ov'ulation for the duration of preg® 
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5. Antagonizing the stimulating effect of estrogens on the uterine 
muscle, to produce a relaxation of tlie utcnis. 

Corpus Iiuteum (N. F. 193G to date) is the dried, undefatted, and 
powdered corpus luteum frorn the ovai^' of cattle, sheep or swine. One 
part of corpus luteum is obtained from approximately 5 parts bj’ weight 
of fresh corpus luteum. 

The active hormone of tlie corpus luteum is believed to be progester- 
one, and this steroid has been synthesized from stigmasterol. It appears 
in pregnancy urine in an inert reduction derivative termed pregnandiol, 
which may be recovered and oxidized to progesterone. 

Progesterone (U. S. P. 19-17 to d.atc).— This substance is ineffective 
when given orally, and is usually administered intramuscularly in oil 
Solution, in doses of 5 mg. 

Anhydro'hydroxjrprogesterone (U. S. P. 1947 to date).— This derivative 
of progesterone exhibits progestin activity when given orally in doses 
of 10 mg. 

Therapeutic usage of these progestins is not well established, and no 
preparations of corpus luteum or its liormones ha'^e been accepted for 
inclusion in N. N. R. (1940). E.xtracts of corpus luteum as well as the 
crj’stalh'ne hormones have been extensively employ^ in the treatment of 
habitual abortion, in the relief of pain after childbirth, and in the relief 
of cramping pain associatwl with uterine overactivUy during the 
menstrual period. Tiiese actions probably depend upon a relaxation or 
uterine muscle. 

LIVER-STOMACH 

These org.ani serve an endocrine function in collaborating to produce 
one or more hormonal principles essential to adequate functioning of the 
ciythropoietic bone marrow, and to otlier less clearly defined functions^ 
The essential substance is referred to as the "anti-anemia principle 
(A. A. P.), or the ‘‘crythrocytc-maturing factor” (E. M. F.) 

Deficiency in the supply or utilization of this hormone leads to 
complex disturbances centering around a severe anemia, and character- 
ized by one or more of the following- w . • 

(o) Hj-perchromic, macrocj'tic anemia (Addisonian I emicious 
Anemia). This condition w'as described by Combe in 1822, and 
more fully by Addison in 1849. 

(6) Gastro-intestinal disturbances- Smoothing and inflammation of 
the tongue, digestion disturbances, and diarrhea, associated with 
laclr of gastric hydrochloric acid • i i 

(c) Nervous disturbances, im'olving particularly the spinal cord an 
the peripheral nerves. 

(d) Bone marrow changes, with a cessation of erythrocyte maturation 
at the stage of abnormal megaloblasts. 

In Untreated cases, the disease progresses by repeated episodes of 

these changes, to a fatal termination. Adequate replacement therapy 

13 available in oral or parenteral preparations containing the essential 
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hormone, prepared from the stomachs or livers, or both, of domesticated 
food animals. 

Under conditions of normal function, the elaboration of this essential 
hormone may be outlined as foIlo\rs: 

1. An adequate diet contains an unknown substance, designated as 
tile “extrinsic factor** — associated with but apparently not a 
part of the B complex of vitamins. 

2. Gastric and duodenal glands secrete a substance— the “intrinsic 
factor’’— probably a proteolytic enzyme. 

3. Interaction of these factors occurs in the small intestine. 

4. This interaction product is carried to the liver, where the ulti- 
mate liormone is elaborated and stored, pending release to the 
bone marrow and other organs. 

Pernicious anemia may result from defects at any point between 
the dietary intake and the utilization of the hormone in the bone mar- 
row. The most common defects lie in an inadequate production of 
intrinsic factor, and in an inadequate absorption of the interaction 
product from the small intestine. 

^linot and Murphy in 11)20 showed that the daily oral ingestion of 
200 to 400 grams of whole liver resulted in remission of pernicious anemia, 
and the maintenance of a normal erj'throcj'te and marfow picture. 
This whole liver must be ingested raw, or at most lightly cooked, since 
the active liormone is destroyed by more thorough cooking. Prepara* 
tions at present in use arc the result of improvements in the extraction 
of the hormone from the livers and stomachs of food animals.^ 
Preparations of Liver, Stomach, or Liver-stomnch, are bio-assajw 
for their activity in inducing remission in patients suffering 
pernicious anemia in relapse. Assignment of potency is made > 
Anti-anemia Preparations Advisory Board of the U. S. j IrJ 

on the basis of data supplied by tlie manufacturer. One U. s. • , 

anemia Unit is the minimum amount of the material in 
must be given daily to produce an adequate hematopoietic respo » 
determined by this Advisor?’ Board. ^ • j ♦ rpcnonse 

The amount of substance necessan' to provide this adequa e . , 
by oral administration is about 30 to 40 times that “oral" 

muscular injection. Hence, labelled potencies are spe(U e . . 
or “injectable” units, depending upon the route to be used m < 
ing the product so labelled. . pvtracts has 

I. Liver Extracts. — Tiie active material present m m er 
the properties of a pepfide, with a molecular weig ^ 

thousand. It is ivater-soluble, stable at 100 ? .-potion sites 

readily absorbed from the intestine or from to date) is a 

A Oral Ertract.s. —Liver Extract (U. S. r. g^jjuble 

■ ■ number 

, rnicious 

of red blood corpuscles in the blood of persons ‘‘‘“'''r/iver Extract ia 
anemia. The approximate anti-anemia pqtenc? o 
pernicious anemia is expressed in U. S. P. Units (ora j- 
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Liver Solution (U. S. P. lf)3G to date) is a hrowni'^h liquid, and contains 
mat soluble thermostable fraction of mammalian livers which increases 
the number of red blood corpuscles in tlie blood of persons affected with 
pernicious anemia. Tlie approximate anti-anemia potency of Liver 
^ n is expressed in U. S P Units (oral). 

Oral liver preparations are preferable to raw liver for therapji, but 
ave given way largely to more purifferl parenteral preparations, or to 
ora! Liver-stomach Concentrates Oral laver l^xtracts are relative).\' 
expensive, often unpleasant to the point of nauseating the patient, 
slow, and relatively imccrtain in their action. In severe cases, particu- 
ar 3 it complicated bj* nausea, vomiting, diarrhea, or established nervous 
frequently inadequate 

. —Liver Injection (U. S P 1947 to date) 

, _ • injection of that thermostable fraction 

• livers t\hlch increases the number of red blood corpuscles 

m the blood of persons affecteil with pernicious anemia The npproxi- 
potency of Liver Injection upon intramuscular admin- 
stration m pernicious anemia shall be expressed m V S. P. Units 
(hjectable). Liver Injection contains not more than 15 U. S P. Units 
Uhjectable) m each cubic centimeter. 

1 arenteral Liver Extracts are protein-free, sterile, purified products, 
*^•1 m • intramuscular injection Commercial preparations are 
available m a range of concentrations providing 1 to 15 injectable units 
per cubic centimeter; at the present time, no preparation will be 
as^gneci a potenej* value in excess of 15 units per cubic centimeter. 

of the lower potency values are preferred by man.v— 
e bulk of injected material per unit is of course greater, but these 
preparations of lower potency are relatively enide, and contain appreci- 
h J' vitamins .and of other, poorly understood fractions 

eheved to be present in whole liver. High potenej' preparations are 
in specific therapj' of pernicious anemia of se^•e^e degree, or 


effective dosage. 

(b) Greater convenience of administration Patients may be taught 
tp inject themselves, and maintenance may often be achieved on 
^ugle weeklj’ injections. 

Economj', due to more efficient utilization. 

1 r + Preparations.— These consist of the dried, powdered, 

fitted stomach of the liog. TIk^’ are intended for oral .administration 
tin^° preparations of Stomach are available. These prepara- 

jn the interaction product, resulting from the action of 

ft factor from the mucosal glands upon the extrinsic factor con- 
ineu in the muscular part of the stomach wall, 
j . Stomach (U. S. P. 1936 to date) is the dried and powdered 

PQ of the stomacli of tile hog, Sus scrofa var. domesticua. It 

n ains factors which increase (he number of red blood corpuscles in 
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the blood of persons affected wjtli pemiciotis anemia. The activity is 
readily destroyed when the preparation is suspended in a hot liquid. 
The approximate anti-anemia potency of J^ou'dered Stomach in per- 
nicious anemia is expressed in U. S. P. Units (oral). Ventrictilin N. N. R. 
is a similar preparation. 

J’owficred Stomaclj is more agreeable to taste tJmn oral Yiver extracts, 
lienee pro<hices less nausea, and may thus be more dependable— other- 
wise, the disadvantages of Powdered Stomach in tlierapy are those 
outlined tor oral liver preparations. 

III. liver-Stomach Preparations.— These are powders, prepared in gen- 
eral by digesting about 3 parts by weight of crude liver extract with one 
part of /indy minced Jiog stomacli mucosa. Tlic active hormone present 
is supplied in part by tlic liver c.xtract, and in part by the interaction 
between the extrinsic factor present in the liver extract with the intrinsic 
factor of the gastric mucosa. Digestion thus enhances the final anti- 
anemic potency to approximately ten times that of the reacting ingredi- 
ents. Liver-Stomach is the most potent of the oral anti-anemia prepara- 
tions; no parenteral preparations arc available. 

Liver with Stomach (U. S. P. 1947 to date) is a brownish powder 
resulting from mixing a concentrated water solution of mammalian 
liver witii mineed fresh liog stomach tissue. The fraction of hver 
employed is soluble in approximately 70 per cent alcohol, by 
and insoluble in approximately 95 per cent alcohol by volume. After 
admixture and inculiation, the product is drwi under reduced presstw, 
and defatted. The ajiproximatc anti-ancmia potency^ jv 

Stomach in pernicious anemia is e-xpressed in U. S. P. units (ora 


Kxtralin N. iV. ll. is a similar product. . , , 

Two general points must be considered in tlie therapeutic use oi t 

anti-anemia preparations of liver and stomach; ^ 

1. Their use is replacement therapy—not curative. Relapses 

be expected to follow cessation of therapy. ^ . . . 

2. Pernicious anemia results from a specific deficiency, supp i 

the specific anti-anemia factor. TJie ‘ ° „ the 

mins, iron .and other factors to tlierapy is justifieil encrific 
basis of an establislied nce<I for them— tliey are oi n p 


\'ahie in pernicious anenj/a. , . in 

Recent e.xperimentnl studies have indicated tlie value o ^hably 
the treatment of macrocytic anemias. This substance P ,, g. 
identical with “Vitamin Be” or the “Lactobacfihis casei 
viously reported in crude li^'er extracts, yeast, animal ’ g.fperi- 

sources. Synthetic folic acid and related 

mental promise in macrocytic anemias associated with p 


conditions. (See Vitamin B, p. 075.) 
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A very appreciable amount of the traffic m crude drugs consists of 
drugs that liave been rwluced to a powder. Milling destroys practically 
all means of macroscopic identification. leaving as the only means of 
identifying the drug the microscopic cliararteristics of the tissue ele- 
ments and cell contents, together with their reaction toward micro- 
chemical reagents and in a few cases their odor and taste 

Examination.— Tlie powder to be examined should l)c so mixed as to 
insure a uniform sample. Before making a microscopic e.xamination, 
especially in the case of coarsely comminuted material, it is desirable to 
mix a small quantity of the material vvith a little water contained in a 
watch crj’stal or small beaker and note such featimes as the following’ 
(1) Jf the particles sink or float. In all genuine coffee, for instance, the 
particles rise to the surface, whereas in the substitutes and adulterants 
they sink. (2) If the particles (Imnlegrate Artificial products when 
made from e.xlmusted powders or spurious substances, slowly disinte- 
grate, leaving a fine se<liment. (3) The color of the solution. A cheh- 
donium pow’der, for instance, gives a golden-jellow solution, ns do also 
many drugs containing berberine and allied principles. (4^ Behavior qf 
the solution and particles towird alkalis or dilute hydrochloric acid Drugs 
containing liydroxj'methyl-anthroquinone derivatives, as senna, rhu- 
barb, aloe, frangula and cascara sagrada, arc colored red with alkalis. 
The particles of ruellia give a distinct effervescence with hydrochloric 
acid, particularly if the mixture is slightly heated The presence or 
absence of starch may be determined by heating the mixture, to which 
has been added a few’ drops of diluted hydrochloric acid, filtering and 
adding iodine to the filtrate when cook 

The odor of the mixture, particularly on warming, is of considerable 
value, as in the detection of belladonna in inula or of conium in anise. 
Tile odor is also of value in recognizing the specimen, as many drugs 
have a characteristic odor. The ^or of a specimen is, however, some- 
times misleading, as a number of substance.s not at all related rnay hav’e 
a similar odor. The odor of elm bark, for instance, is possessed by other 
substances, such as fenugreek and wheat middlings, particularly if these 
siiWtances are kept in closed vessels. , . , 

TJie fixed oil, which occurs in considerable qu.antity in many seeds, 
pften interferes with their miCToscopic examination and in svicii cas^it 
is necessary to remove it before making mounts of the material. I his 
ean be accomplished by treating the powder with chloroform, xj’lol, 
ucetone, ether or other similar solv'ent. Alcohol, as a rule, is not a gooc 
solvent for these oils. The solvent may be added directly to the mount 

und the solution absorbed by means of filter paper. . # n .* 

In preparing a mount for microscopic examination the following 
Juethod giv’es good results. Place 2 or 3 drops of the reagent or mounting 
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medium on a clean slide. By means of a teasing needle, transfer a suit- 
able quantity of tlic powder to the reagent, mixing it well with the 
liquid. Place the cover-glass, {illowing one edge to touch the slide 
first, and by liglit pressure with the finger move the cover-slip in rotary' 
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motion to ensure an even distribution of the po^'der 
the amount of powder and the amount of reagent to use 
by experience. A properly prepared mount >'nl ?^Laue. 
between slide and cover-glass and will be but shgMiy op ^ upon 

The proper reagent or mounting medium to be us 




POIVDHIIED DRUGS yij, 

the characteristic tissue element sought. Tracheal tissue Inst wnnii 

Phloro- 

fud} of mechanical tissues, hairs and calcium ns.sl.ste The clearing 
. . tho cover-plas^ 

Ameferible wav°’'f‘' ‘■’“tU'C reagent is not too concentrated 

Mtein then! 1 ^ ‘l'» ‘«f is to mount the powder m 

slide at oi! dde^if'd ' P''’red on the 

piece of filte'e 1 ' * rm-er-glass and drawn iiniler it In- means of a 
Wue (not nppljetl at the opposite sitle TI)e characteristic 

tlie starch frrom the re.agent first comes in centact ith 

ferric alum^nnTf' P!**^*" special reagent solutions arc aminonio- 

derivatives nml tannins, alkaiis for the anthracpiinine 

IdentifiraH^ chloriocliclc for cellulose and sul>pri7C(l tissue 

food prodiict<f rA of the powdered drugs, spices and other 

properties and^^r^^li fo™> oolor and other 

idemificnHnn I, ^ necessary that some outline for their 

one based logical key for such a purpose is 

reaction '^^°J°6'cal characteristics of tlie powders and their 

•^tic ohspi^-o? reagents. Kp>s based upon organo- 

rather wiglo . ^ color, are unsatisfactory because of the 

is baspfJ "hich frequently e.\ist. The key given herewith 

presence f5 phloroglucin-hydrochloric acid test, the 

divisions j- presence of calcium oxalate, with further sub- 

found helnf 1 • upon anatomical characteristics The key will be 
unknown powd^ render expeditious the examination of 

in phloro^n ^ preliminary e.\amination the powder is mounted 

tissue noterl^' Ti? presence or absence of lignified 

niined in th absence of starch, if not already deter- 

ohecked mi ^ P^’oljminary examination, is now to be determined and 
orA’stils ™nnns of water mounts. Calcium oxalate 

njicronfilnTi chloral T S. mount, and m this connection the 

i^rought into^^^^ materially. The suspected crystal is 

light. Xb ° 'ndth the analyzer so turned as to allow maximum 
iight from turned to such a position as to sliut out all 

background crystal will then appear brilliant against a black 

nnd hairs ft ^ fj® remembered, however, that mechanical tissue 
^■^late is s similar deflection of polarized light. If calcium 

located another mount is made in water and the crystals 

cover-giass hydrochloric acid is then <lrawn unrler the 

will dissolv action upon the cr 3 'stal observed. Calcium oxalate 

^^iken for c effervescence. Tlie material most likely to be mis- 

orj'stalUne oxalate is sand. As a rule, sand shows no definite 

It is tjQt g„j In some cases resemble that of prisms. 

e in hydrochloric acid. In connection with the identifica- 
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tion of calcium oxalate, the crj’sfalline form, whether rosette aggregate, 
prismatic, rapliidc or sphenoidal microcrystalline, is observed. 

Witli the determination of the presence or absence of lignified tissue, 
starch and calcium oxalate, the position of the unknown powder in one 
of the fundamental groups of the key is established. From now on it 
must be traced by a process of elimination depending upon the presence 
or absence of certain characteristic tissue elements. As an example, let 
us assume that we have found lignified tissue, starch and calcium oxalate 
in the form of rosettes present. Consulting the key, we next look for 
fibers and stone cells. Let us assume that we find relatively large stone 
cells but no fibers. This eliminates the groups headed “Fibers and Stone 
Cells present” and “Fibers present. Stone Cells absent” and brings us 
down to the group “Stone Cells present. Fibers absent,” thus eliminating 
all but four possibilities. Upon measuring our stone cells we find them 
to be about 0.250 mm. iu diameter. This identifies our unknown 
powder as granatiirn. After the powder has been identified by the use 
of the key, its description iu the text should be consulted and a subse- 
quent comparison made. Final comparison with an authentic sample 
cannot be too strongly urged. 

Notes on the Key.— -The key includes the more important U. S. P. and 
N. F. drugs occurring in powdered form, together with several 
commonly occurring powdered substances. It is designed to be used in 
the identification of pure powders, and in this case the analyst must use 
discretion. A pure sample of hark drug contains^ no woody elements, 
yet in practice a small amount of woody tissue is occasionally found 
admixed with the drug. Such a drug is placed in the key under 
heading “Trachem absent.” In a similar manner stone cells in ponder 
clove, or rosettes of calcium ox.tIatc in plmcnta are occasionally foun 


owing to admixture of stems. ... . 

As has been previously mentioned, color, odor and taste, ^ i ^ 
adaptable ns a means of forming subdivisions, arc very useful as a c • 
The ultimate goal to be reached is the identification of the pox' cr , 
the more ways in which this may be checked the 
the result. In this connection too ranch stress cannot ^ ^ 
special micro-chemical and other tests which may be 
vidual monographs in the text. ISIany dnigs contain subhma , 
ents which give characteristic crj'stals, and these ^ ‘ va ursi 

istic reactions with reagents, nie hydroquinine sublim , • i.vjjt 

xvill give characteristic rod- and feather'Iike crystals xvin } P , , jj ^re 
xvith a brilliant display of colors. The antl^aqumones , alkalis, 
readily sublimable and give the characteristic *ije text. 

Micro-sublimation may be carried out as described ea^ a 

It is also often expedient, as a check, to .ili ^eacents as 

suitable solvent and test the filtrate with solutions. 

INIayer’s or Wagner’s, or for tannins with .the ..ific alkaloida* 

In certain cases the solyent may be evaporated special tests 

and other tests performed upon the residue. Among tjje vari- 

might be mentioned the potassium hyditixide test o 
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ous anthraquinone tests, t)ie alcobolic-sulfuric acid test or tlic boric acid 
teat for curcuma, the Grahc tests for cinchonas, the sclerer;ythrin test 
for ergot and many others. 

Mixtures.— Tile identification of the individual constituents in a 
mixture of powders Is more difficult than the identification of a pure 
simple powder. Tlie key will be found useful in this work, but dis- 
crepancies are bound to arise (such as the admixture of a starch wit}) a 
non-sfivreby dnig) and must be taken into consideration. 

Adulteration.— Adulteratetl samples are to be treated os mixtures. 
Common adulteration of individual drugs lias been dibciissed in the 
various monograplis throughout the text au<l the analyst should note 
these carefully. Many of the suKstaiiccs user! as adulterants nre listed 
in the key. The quality of drugs another matter and depends upon 
the quantity of active constituent present. Tliis is determined by special 
methods, such as solvent extraction, alkaloidal and ghtcosidal assay, 
etc. In connection with the subject of adulteration these methods serve 
to detect admLxture with exhaiiste<l powders of the same drug which 
cannot be detected microscopically. 

In the study and identification of pow<lered drugs the care of reagents 
and the employment of careful tecliniquc cannot be too strongly urged. 
Reagents, slides and other apparatus must be scrupulously clean. Con- 
clusions should not be formed hurriedly and in the course of an examina- 
tion several similar mounts should be made as cheeks upon one another. 
The successful micro-analysis of powdered drugs depends more upon the 
persona! care an(l observation of the analpt than upon any other factor. 

KEY FOR THE IDENTIFICATION OF POWDERS 
ligjufied tissue present. 

I. STAncH Present 

A. Calcium Oxalate Present 
a. In rosette aggregstes. 

1. Fibers and stone cells prcfcnt. 

(a) - ’ 


0 Powders dark brown. 

(1) Trachea? present 

Rosettes ap to 95 microns. Ba'it characteristic Tonga 

(2) Trachea? absent 

Stone cells up to 125 microns . Juglans 

(i) Crystal fibers absmt. 

■ xlcpias 
irj'dalis 
Manaca 


Rumex (crjjpw*) 
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POWDERED DRUGS 


Lignified tissue present.— (Confm«c<2). 

I. Stauch Present. 

0 Tracherc absent. 

(1) Fibers strongly ligntfied. ' 

Bast numerous. Calcium oxalate mostly in - 

prisms Myrica 

Bast few. Calcium oxalate mostly in 

rosettes .Viburnum Prunifolium 

Stone cells few. No prisms Viburnum Opulus 

(2) Fibers non-lignificd. 

Stone cells containing prisms Cornus 

Stone cells up to 190 microns Condurango 

2. Fibers present. Stone cells .absent, 

(а) Tracherc present, 

a Starch abundant. 

Thick-walled fibers in groups. Althea 

Besin cells present Ipomea 

Bast long and narrow. Slightly lignificd Stillingia 

Fibers few, tiiin-walle<l Rumex (obtusi/oUus) 

P Starch grains few. 

Simple hairs up to 900 microns Damiana 

Glandular and non-glandular hairs present . .Eriodictyon 

(б) Trachcce absent. , 

Bast strongly lignificd, up to 1 mm Cotton Root Bark 

Cry’sta! fibers present Fr^f^la 

Bast thick-walled Rubus 

3. Stone cells present. Fibers absent. ^ 

Stone cells numerous, 40 to 90 microns • • • • 

Stone cells 50 to 300 microns Pomegranate Bar 

Stone colls few. Tannin masses 

Tracheal present. Lignificd hypoclcrmnl cells 

4. Fibers and stone cells absent, 

(ol Trachea; present, _ 

Starch numerous 

Tannin masses. Large rosettes. . ;••••. • %i,„hirb 

Rosettes up to 150 microns. Ited With Iv OH ■ • 

Resin cells present * 

Characteristic ptondular hairs. (Odor rhpncipodiuffl 

characteristic) . . ^ 

(6) Tracherc absent. .Eaonyim'S 

Secretion cells, 

b. In prisms. 

1. Fiber.s and stone cells present. 

(a) Crj’stal fibers present. 

« Powders light brown to olive brown. 


100 microns 

(2) No rosettes presait. ^ _ Cocdlana 

Stone cells up to 150 microns . . • Awarga 

Bast groups numerous. . • ' ..QuUiaja 

Prisms 35 to 200 microns 

A Powder dark brown. ^ . ..Jugla^s 

Stone cells up to 125 microns 
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Ligmfied tissue present.— (Conlmwd). 

I. Stauch Pbeseht. 

{h) Costal fibers absent. 
a Tfacbcffi present. 

Fiber tracheids present . .Gelsemi\im 

S Trachea; absent. 

(!) Fibers strongly Iiffufied. 

Bast numerous. Caieiimi t>\ahte njostiy iti 
pmms ?.tyrica 

Bast few Caloum oxaUte nio'tly m 
rosettes t'tbunium Prunil'oiinm 

(2) Fibers non-Jig«ifictl, or siightly Ugnified 

Stone eellscontauiHJgpnMns Comus 

Stone cells up to liW microns ConduranRO 

Ligmficd cork cells, fen T^’orthern Xantbo-Q'lum 
Signified cork cells, mimenius Southern Xanthoxylum 

2. FibciiS present. Stone cells absent 
(a) Crj’stal fibers present 
« Trachea; pre.sei>t 
(1) Starch abundant 

Fibers numerous Cork present Spanish Glycyrrhita 
Fillers numerous Cork nite-ent Ilus'san Giycyrrhisa 


(2) Starch grains few 

Non-glan<hihr hairv up to GOO microns . Oalega 
JJntirely ligmfitKl Cry stal fibers few Jan^aica Quassia 
Entirely lignified Crystals fen Surinam Quassia 
§ Trachea; absent. 

Crystal fibers short Bastthm-nalieil . .Elm 

(6) Crystal fibers absent. 
a fibers numerous. 

Calcium orajate mostly m ro«^ttes Ipomca 

Nondignificd wavy ba?t Kramcna 

0 Fibers few. _ . 

Filrera only slightly lignified Calamus 

.Starch •vciy small, i to ^ micron*! Cardamom Seed 

Resin cellj Pn-ims up to 350 rojcron'> Iri-i Versicolor 
Simple hairs up to 000 microns Damiana 

3. Stone cells present. Fibers absent 

Stone celb few. Tannin ma^'ses NulgaU 

Stone cells 50 to 300 microns J’ofnorranate Bark 

stareh up to S.5 ra/crons Pmmi m stone rclJ« CaJumb-s 

4. Fibers and stone cells absent 

(a) Trachese present . 

PrHms up to i»0 micron« Stwch chmactenstie . Orns 
(h) Trachere absent 

Prisms up to 25 microns Resm masses 11 Into I me 

. In raphideg. 

(a) Fibers present. 


a Stone cells present 

(1) Trachea: present , 

iRaphiacs 50 to 135 macron* . . • Ilyornncca 

( 2 ) Trachea; absmit 

Bast 0 3 to 15 nun Odw characteri>;t!C. 

With cork SaiRon Cinnamon 

Without cork . • Ceyion Cinnamon 



~~i powDEttED nnuas 

Lignified tissue ptesent.— (C'wifinMpii). 

I. .Staiu'ii !’ui:sknt. 

cells absent. 

(1) Cork present. 

<t) I{anf«dcs t>ftcn over 50 luicruiw 

,-s Ycratniai Vicide 

(ii) lUpniucs less than 50 microns 

Trncheuls present Ipecac 

ribWft long 

(2) 


. .. . iiwiri!, 

^ t 'ltwtH amt rap!»ulcs few Dsoscotea 

(il) riiws thin-\vnllc<l. 

Ifaphulos lip to 15 microns Sarsaparilla 

llftlibides Uj> to 70 microns Cypripedium 

(5) rihors ub'cut. . 

<i Hapliides up to (K) microns 

liiKtiifiwI riKiodcrninl cells.,.. .CoiivaDaria Hoot 

Stomata prr.scwt MitchclJa 

3 TlaphUU'svip to 225 microns 

Afostly parenchyma Trillium 

(/. In '■pliouoidal micrnm>ta)s. 

1, Traclieie pre'cnl, 

(n) present. 

r;,r,.mA.f •• “ Dulcamam 

' .Helladonna Root 

«. . Calunvba 

(6) I'mcTs ab'-ent. _ , ^ 

Seed-coat tissue present Solanum 

Characteristic trlandnlar hairs Chcnopodium 

2. Tmehem absent. r.. t « 

Itftst 0.50 to \ .3.> miu. Cinchona 

//. Cnlcium 0\a!atc Absent. 

a Fibers and stone cells present. 

1. Trnclica* present. 

(n) Stone cells nwmcvcms. Pomira 

Odor sligbt Stone cells in groups • • ^ , 

Odor chnrnctcnstic. l’nli«atie stone colls. • p,,pf|,-n 

Cvstolitbs present. .... • • • ' 

(6) Straic cells fCT Apocymm 

riiaractenstic starch . . > • • • • ^ 

2. Traclieii; absent CMonanllias ■ 

r cw snort fibers - . 

6. Fibers present. Stone cells absents 
1. Cork colls present. 

(fl) Odor aromatic. 

“ “NuSS‘ibick-unllcd fib® , Eupborbia ^:^o3ry 

Bast fibers few • • • ' 

ff Hairs absent. Ginger 

Characteiistic beaked starch . • ’ ^ngelic.a 

FroKments of oil canals • . • .Sasaifr^i® 

Characteristic bast Up to 400 microns . • • • y^jerian 

Valerie acid odor . • ' 

(6) Odor distinctive .Hydrastis 

Starch 2 to 15 microns. Yellow powoe 
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liignffied tissue 'pxeseni.— (Continued). 

I. Starch PnESENT. 

(c) Nearly odorles® 

Starch mostly simph Taulophyllum 

Starch 2- to -l-compound Baptisia 

2. Cork cells absent 
(fl) Hairs present. 

Starch numerous «p to 7 imcrun. Coptn 

Starch grams few 7 to 20 Sc'ijianus 

(ft) Hairs absent. 

« rie«in cells (or re=.)))) iwe^cnt 

Starch compound up to 4."> iiudons Ka\a 

Starch shnplc up to 9 mict«aj-i 
(9 Hesm cells (or res>n> ab-serit 

(1) Odor alight 

Colors sahva yellow Berbens 

Starch 3 to 13 rmcrcin*' {.'tnuedoga 

Fibers few and iion-ligiufied Spigelia 

(2) Odor distinct 

Odor camphornceoH« or tercbinthmate Scrjicntana 

f. Stone cells present. Fibers ob«ent 

Tabular stone celH 100 to 400 microiu Aconite 

Characteristic bcalccr cells StarclMcrysmall Black Pepper 
Odor characteristic* Albpice 

d Fibers and stone cclh absent. 

1. Hairs present. 

Starch grains few. Oval tenaeV hcad^, H>0 1<' 2tKJ 
microns • lh(i''ua 

Slightly hgnifiefi non-glatulular havj*j Strypliantliiis 

2. Hairs absent 

(nl Trachea: few. 

Red with alcoholic sulfunc acid Curcuma 

Characteristic alarch grams C’olehicum Corra 

3^ew beaked starch prams Colcbieuni Seed 

Fates cclW Starch charactcnstic Sangumana 

Odor characteristic Starch lilue « ith indine Nutmeg 

Odor characteristic »Starch red a ith Ufdmn Mace 

(i) Trachcffi frequent 
a Cork present. 

Tracheis up to 250 micron^ wide Brjonia 

|5 Cork absent 

Odor charactenslic Asaniiii 

Characteristic granular sulistaiiec present Sumbul 

Cliaracterbtic scalanform trarheo' Aspidnim 

IF StaHCH ABSE^T 


I'jTctlmim Flowers 
IIj osevamus 
? Sanfonica 

iiaus up Lo > mui '*■' ' on- Brajera 

Larr'f’*”-” pulm ) Iliimulus 

AUhfa Leave'! 


Tbe Srtwneeof 


• ...uwttesickdKateBdinutiirewith AU«picastcm^. 
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Lignified tissue present.— (Con/inwcrf)* 


II. Staiicii Ausent. 

(c) Pollen absent. 

Glandular hairs few Stramonium 

Hairs un to 1 mm. 3toM5ttca to 2.) microns. .Mallow leaves 

Twisted non-glandulnr hairs Eriodictyon 

Cystoliths present in haire Cannabis 

2. Only non-glandulftr hairs present. 

(а) Pollen prains numerous. 

Chro7nopIn.«!ts present Calendula 

Mechanical elements mimerons Centaurium 

(б) Pollen Rrniiis few. 

Stem tissues numerous Passiflora 

(c) Pollen absent. 

« Crystal fibers present. 

Thick papillose hairs Senna 

Hairs characteristic Castanea 

p Crj-stal fibers absent. 

Hairs few Buchu 


Anise 

Tea 

... .Damiana 


• . ■ calcium oxalate. . . Grindelia 

. Matncana 

4. Hairs absent. 

(n) Calcium oxal.ato rosettes in aleiironc Brain?.* 

a I{o^ctte?, 1 to 5 microns _ 

Wavj'-wallcd epidermal cells . • ^ 

Oil tubes, 100 to 200 microns wide 

S Uo«ttc3, 2 tojo micros ..CUryFmit 
* . . , ...Coriander 

Angelica Fniit 
Conium 

(b) Pollen present. 

Pollen grains 

(c) Pollen absent. 

" 

p Odor slight. Chimaplula 

Epidermal tissues characteristic 

with alkali?. Slone cells CotharlK.! 

h. In prisms. 

1. Glandular and non-glandular haire piescnt. Melilotus 

Cp’stal fibers pre«ent . ’ 'jh-oscyanwa 

Fibers up to 1 mm. • • • ' Brayera 

Hairs up to 1 mm. Crystals mostly rosettes 

2. Only non-glandular hairs present. 

(a) Pollen present. Calendula 

Cbromoplasts present. . . • • • ’ ' Centaurium 

Mechanical elements numerous ••• •' jrjfolium 

Non-riandular hairs charactenstic. .. • ■ Gale?® 

Thick-waUed hairs up to 600 microns 

* All members of this group possess » charaotenstic odor. stems Starch grab's 

t Bast fibers preseat in Clove powder indicate the presence 
indicate the presence of clove fruits. 
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\\ itc)i Ha?el Leaves 
Senna 
C’hestJiut Leaves 
Slatico 


UcU Saunders 
HjEmtttovyioM 
Quasya 


Signified tissue pieseiA.— (Continued}. 

tr, Starch Absent. 

(l«) Pollen absent. 

MnUicellularsti^ate hairs 
Red with alkalis. . 

Tannin (ammonio-feiric ahiiii tc't) 

Characteristic jointed hairs 
3 Ifairs absent. 

(rtl Only xylem tissues present 

Ether extract orange-jellow , green iliicirea- 

cence 

Aqueous extract purple is iU» 

Occasionally a few siatch grams Bitter 
(6) Other tissues ftko present 

ydlow ulth KaOir TS IhOer Orange Peri 

Characteristic sublimable hydrot^uinone __ Ui a Vm 

Bast slightly bpinfiecl 
Stone ccUs to 145 microns 
e. Inraphides. 

Ranhidas up to I mm. 
d. In sphenoidal microcrystals. 

1. Iklicrocrystals only ♦ 

Pollen grains fen' 

Seed>co.at fragments mimcrous 
Non^glanduliir hairs timneroui 

2. Rosettes numerous 

3. Prisms present. 

N’on-glandular hairs 1- to it^ccncd 
Characteristic jointed hairs 
u. Calcium Oxalate Absent 

n. Glandular and non-glandular hairs present 

1. Pollen present. 

(0) Odor laint-bke and eharacteii'itic 
a Non-glandidar hairs 3* to S-relled 

Crystal in pianduhr hairs 
No crystal^ i« ghxndular hairs 
0 Non-glandular liairs not oict 5-eelled 
Non-plaiidular hairs, I to 5 cells 
Nori'gl&adular haiia, 2 to 3 crils 

(1) Odor not mmt-likc 
a Pollen grains spmy. 

Non^ilfttiduhir hairs, 3 kinds 
Corolla tissues numerous 
Non-glandular hairs twwted 
Noa-porous thm-walled fiber*! 
p Pollen grains smooth 
Odor slight . 

Odor characteristic 

2. Pollen grains absent. 

(1) GFOenish powders 

Nofi-glsndular hairs uniscnate 
Non-glandular hairs Isswichwip 
Non-glandu5.ar hair« parallel xvitli leaf sunacc 

(2) Re<Idi5h-bro«n poad^. , 

Small stone cells of eodo^ip • Ulms Glabra 

f*- Onlv lion-glandular hairs presCTit 
I. Pollen present. 

Non'glandular hairs occasional 
Aqueou'i solution fiolden-yeHow ... 


Eucalyptus 

Jumper 


SquiU 


RciladoiiBft Leaf 
Solanum 
Tobacco 
Stramonium 

Uyoscyamus 

Matico 


J^epponnint 

.Spearmint 


Catnep 

Pennyroyal 


Arnica 

Eupatorium 

Horehound 

Tansy 

SeutcUatia 

Thyme 


Dicjtalis 
Mullein Leaves 
Sage 


Lobelia 

Cliriidoniuro 
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POWDERED DRUGH 


Liguified tissue present.— (Co«#mwe<Q. 


II. Staiich Aiisent. 

2. Pollen grains few. 

Simple thick-walicd liairs up to 2.5 mm Pulsatilla 

Twisted muUiccUuIar iiairs Seneeio 

Long unicellular hairs Scoparius 

3. Pollen absent. 

r’.-rt-.lJt' - * - ■ • 


c. Only glandular hairs present. 

Oval tentacle heads characteristic Drosera 

il. Iiairs absent. 

1, rM > . . 


2. Fibers present. Stone cells absent, 
(o) Pollen present. 

Trncfiex numerous . 

(6) Pollen absent. 

^ Qfoin^fn 




3 Stone cells present. Fibers absent. 

(«) Odor characteristic, 
a Oily mounts. 

^Tumerous oil globules 
Wn\y-wallc(l stone cells • • 
Stone cells up to 1 mm — 

0 Mucilaginous mount. 

Stone cells polygonal 
(5) Odor slight (when drj'). 

Stone cells uniformly thickened 


4. Stone cells and fibers absent. 

(n) Aleuronc grains present. 

Seed'COat cells with beaded "’alls- 
Aleurone grains up to 60 microns 
Aleurone grains alone present . . 
(6) Aleurone grains abs^t. • . , . 

Tracheie scalarifotm and reticulate 


Chirata 


. . Adouii 
. Thuja 

.... Senega 

Inula 

.Taraxacum 

' . .. .Lappa 
.Triticum 


. Linseed 
Capsicum 
Coffee . 

. Fenugreek 


..Pepe 

'Black Mustard 

‘ ' ■ 'Tt'hite Jiustsff 

■ ... .Colocyntn 
tshelis, olive pits, etc. 


Delphinium 
• • ■ _ . Coeculus 

' ^Mustard Flour 

.Gentian 


of s>eed^ 


Stone cells indicate tlie presence 
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Ligsified tissce absent. 


I- VnOETADtE TlSStJE PflESE-VT. 

A. Powders Reddish, Brownisli or YcTlo^wsh 
a. Unaltered starch grains present. 

Oil globules numerous. Odor charartiTi'tic 
Starch grains, 10 to 60 microns 
h. Altered starch ^ains present 
Gold chloride test characteristic 
Parenchyma ith browni'ih nalH 
c. Starch grains few. 

Non-pjorous bast fibers numerous 
Green with ferric chloride 


d. Ko starch present. 

3. Consisting of hairs only 


Cacao 

Ciaianga 


Giiarana 

Koh 


Mc2c! eunt 

G.'invhjr 


Large glanduiar hairs Lupului 

GiandiBar and non-glandular hairs Karaslfl 

Hairstsithshort, recurved, pointed protul>fianccv Mucuna 

2. Consisting principally of spores 

Characteristic spores; tetrahedral, 2.> to 40 microns Lyconodiuin 
Spores about 7 microns Ustilago 

3. Consisting principally of poUen gram'* 

Characteristic winged pollen grains Pollen of Pine bpccies 

4. Consisting principally of parenchyma or aii’celial ti«ue 

Characteristic eclercrj'thnn test Ergot 

Calcium oxalate pnstns, 10 to 40 inicort)' Mv<eiia Agaric 


Epidermal tisstie and p<«;udopareiichvma 
E. \Vhlti8h Pondera. ' 

Eob’gonal starch grains, 10 to 35 microns 
Starch grains, 5 to 40 microns 
Thlck-walicd haira with nanrotv lumen 
Starch grains, 20 to GO microns 
Thick-walled haira with large lumen 
Starch, 5 to 25 microns 
ScUrcnchjTna fibers with brown contents 
Uairs broader in the middle ..... 


Fucua 

Com men! 
Wheal flour 
Wheat middlings 
Rye flour 
Rye middlings 
Barley flour 
Buckwheat flour 
Gsimeal 


II. VjuQBTABlE TiaaUE ABSEJfT 

A. Only Unaltered Starch Grairg Present 
a. Ovoid grains mostly simple. 

Eccentric circular hilum 
Exeentric fissured liiluro 
b Polygonal grains. 

Starch grams, 10 to 35 microns 
Starch grains, 2 to 10 micrrms 

c. I.entjcuJar grams 

Starch grains, 5 to 25 microns 
Starch ^ins, 5 to 40 miwons 
Starch grains, 20 to CO microns 

d. Reiiiform grains 

e. Characteristic grains 

ff. Altered Starch Grains Frcfient. 

Becoming pasty on addition of cold water 
Burning pasty with hot water 
I^irintegratcs with water 

C. Starch Grains and Mucilage Present 
Swells in water 


Potato starch 
Maranta starch 

Com starch 
Rice starch 

Barley starch 
Wiieat starch 
Rje starch 
J>egumjiiou3 starches 
Other starches 

Dextrin 

Sago 

Sago (Imitation) 


Tragseanth 
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POXVDEREO mVGS 


Lig^lified tissue absent,— (Co»ifini/e<0. 

II. Vegetajjle Tissue Absent. 

D. No Starch Frest^nt. 
a. White Porv’ders. 

1. Soluble in water. 

. Acacia 
Sucrose 
LflcJoso 

2. InsuiUDie m water. 

(fl) Soapy feel. 

Broken crystals . ..Talc 

(6) Soluble in acetic acid. 


Khombic Crystals or .irregular 

fragments Barium Carbonate 

^ Without effervescence. 

Rounded masses fleavj’ Magnesia 

Very light . . Light Maipiesia 

(c) Insoluble in acetic acid (but soluble in nitric acid). 

Tetragonal or cubical ^ . 

crystals Precipitated Calcium Phosphate 

Acicular crystols . . . ... . Calcium Sulfate 

Rhombic prisms or crystals of various ?.ize9 . Barmm buua o 

Irregular fragments , 

(rl) Consisting of diatom.s Infusorial Eatt 

6. Yellow Powders. 

1. Giving off odor of sulfur dioxide on heating. jo„u»t 

Rounded masses mehaiQs 

Rounded masses in irregular groups . . Precipitated b-ul(itr 

2. No odor of sulfur dioxide on heating. 

(o) Nearly colorless in glycerin mount. I^fastic 

Transparent irregular ma-sses ..... . ■ • • 

(b) Yellowish in glycerin mount. 

£« Clontaining oil ^obules. Scaiamow - 

Irregular masses . 

^ Transparent or translucent. Rosin 

Soluble in cold alcohol. Groen with copper acetate. .Rosi 

Insoluble in cold alcohol. No green color witn 

' W(Cape) 


Ammoniac 


.OpeUfB 


copper acetate 

Reddish with a&aVis 

y More opaque. 

Llght or grayish particles, . 

V^lowish particles 

c Rrowntsh powders. ‘ 

1 . With occasional cellular rissne* • • 

2. Without cellular tissue. 

(a) Possessing oil. 

Grayish fragments .. '"'L 

Y^ellowish or yeUouT&b broxvn fragme 

? m Oic I®?.'*!® ^ ■ 

* Opium iitay contain tissues from the poppy capsule* !? ndcfe<i its toicroscoytc 
species in which it is oceasionsliy packed If a diluent haa 
characteristics will alio be evident. 


As-ifetida 



rt^ .. 


Qi, 




•’^'■der 


r.Sr, 


j.-i-AUerj/: 






"’ttte"" Rod ° '"'' 

nryJZ 
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Aeipcnser huao, 079 
Aconite, 23'^, 725 
leave*?, 240 
root. 23& 

Aconitine, 239 
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241 

Acorns, 211 


-TOs 


j Activated eharcnal, 200 
creoslcrol, OCG 
j Addison’s disease, 70s 
! Aden senna, 347 
‘ Adhesiycal>sorbentKauze.427 
Rjimc, 427 
Adiantutn. 

capiV/uc-rCRcric, gs 
IHWitum, OS 
Aaonidin. 210 
Adonia, 219. 72S 
aalttalia, 250 
mieroearpn, 250 
terno/i*. 349 
Atlrenal cortex, 700, 707 
actix'c hormones. 700 
functions, 700-70S 
hyperactivity, 70S 
I bypoactivity, 707 

j preparations. 70S 

therapeutic u«c. 70S 
Adrenal Cortex Extract, N.- 
N'.U.. 70S 

Adrenal glands, 700 
medulla, 700 
active hormone. 700 
functions. 700 
.\drcna!in. IhS P., 707 
Adulteration of dnuts, 34,721 
^gle marmeloa, 377 
A'.sculm, 310 
vtthusa, 470 
cynoptam, 470 
A/ramomum anffuiti/olium, 

m 

banbunt, 1S4 
Aorartma. 184 
mala, 184 
meleffueta. 1R4 
African bdellium, 3'^9 
cannabis, 231 
capsicum. 509 
cayenne, 509 
chiUw, 608 
copaiba, 349 
ginger, 177 
kino, 336 
myrrh, 387 
nutmeg. 200 
red-wood, 337 
rubber, 401 
sandalrrood. 337 
Agar. &2 
Agaric, 91, 729 
larch, 91 
white,,91 
Agaricus, 91 
eampesfria, 92 
AgropiPon repen*, 140 
Ag/'oaiia alba, 649 
Ajowan oil, S35 
Alantol, 636 


mate, 215, 6S0 


^Vletris, ICS. 724 
farinosa, ICS 

Alexandria &enna. 344, 345 
Alfalfa, SCO 
hay, 3G0 
meal, 360 
Algx, SO 
AIgtn, 82 

Alicante anise, 4C0 
Aluarin, 311, 010 
Alkaloid*, 49, 591 
rinchona, 000 
derivatives of boqtiinolme, 
595 

of quinoline, 694 
glyoialine group, 594 
group containing aliphatic 
bases siith an aromatic 
nucleus. 593 
indole derivatives, 593 , 
of unknown constitution, 
590 

opium. 2''7 
plienanthfene. 505 
purine bates. 595 
pyridine group, 593 
p>Trolidme gnmp, 593 
with condensed pyrroln^ 
and piperidine rings, 594 
Alkanet, 520 
, yUkanna, 520 
linctona, 620 . 

Allergenic preparation*, W' 
Allium, 162 
rrutcfeanit, 192 
jafitum, fC2 . 

Allspice, 454, 72o 
grovm, 455 

Mexican, «(,i 

Allyl isothioeyanate, 29s. JUi 
Almond, 316 
bitter, 316 
cake, 3X7 
meal, 317 
oJ, bMa.m 

expressed, ■Ji'' 

sweet, 316 
sweet, 318 
Aloe, 156 

SriS'frsi 

eAinerfsifi . -q 

„,l„rto>ts(or,159 

Cura?ao, 156, “>1 

{erot, 156 

leaf. 260 
Pern/i. 256 

socolTiM. 206 

sowlrue, 156. "I 

ipteaia, 2 00 
rero, 2^, 15< 
tfiififwrw. 156 ^ 
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Aloe-r«‘inoURnnoii 103 
AUJin. 15‘i . 

Alp)ial>>popfi8minc, fiw 
AJpimao^ctnflrum. 1«U 
AlthM, 4J2. 722 
flowers, 425 
!eai.M. 423, 725 
root, 422 

AWa® offianahi, 422, 4_3 
fosea. 425 

A?firt5WJ ereeha, 300 

Akai-precipttated dipUHiorux 

toxoid, 73 
tetanus tosoiu, 73 
Alum toot, 304 
Alumiaum alemstc. feS _ 

Alypin hydrocW«riae, 3tu 
Ambergris, CSl 
Amiroiia orttmwi/oiMJ, «>4U 
biJenlata, 049 
dotior, G49 
]mk«tscAif>:, 049 

tn;5da,Ot9 

AmeTJcan arrowroot. 185 
MutennB hceUe. W>0 
blue xervain, 521 
eatumba, 259 
centaury, S04 
elder. G14 
(KnUao. 603 
hellebore, ISO. 251 
hemp. 219 
ipeeac, 007 
Mingla«s, 0T9 
lieoTire, 333 
maette, 404 
sutgalls, 213 
pennyroi'al, 514 
saSron, 174 
aamparilU, 4S7 
aenoa, 347 
apikeasrd, 450 
aiorat,3I4 

turpeatine oil. 105. lOfl. IW 
•wonneeed. 233 

Amethocaine liydroctilonde, 
360 

AntiDoa'Cetic acid. OSS 
Amioophylime. 435 
Atnmoniac, 474, 730 
Ammoniated flycyirlilrin. 332 
Amaiotin, N N.R . 711 
Am«cba, 

Amoknin, 312 
Amojnum oromoltcuni, 1S4 
cardamomum, IM 
maximum. IS t 
aanthoides, 184 
Amorphous aconitine, 239 
Amjdncaine hydrochloride, 
3G7 

Amjgd8hn.310,312,316.317, 

3its 

AmsfgdaJui carnrnwnw, 31G 
\sr. amara, 310 
var. dalm. 310. 319 
Arailase, 090, 692 
•^Jlcame hydrochloride, 307 
Amylolytie enjyme'i, 690 
Atoylopsin, 090. C92 

133 

Amyn* baUamtJrra, 223 
Amcarduictse, 403 
Anarardium, 400 
eoceidenrale, 400 
Anacyctut o^cinorum, 643 


Anocvc^t** pirrrf&rtiw, W' 

' Aaslylicalpban»»«)jtn<-' ' 
Anomwto eoeeuhitr 262 
paatculofa. 2G3 
Anatoiin-Rarnttn. 73 
AncAirten aalutans. 00. 

iAnch«4»tinct<irias radix • 

1 AwdMO craroba, 330 

' AndroRena, anurostcrwm 
h3*peractivrtr. TOO 
hypoact»v»ty. 709 
preparauona, 709 
testosterone. 6St> 
tlierapcutic uses. lO*' 

I Andropofion «aj^u* 141 

' tmuarosus. 141 

Anflrostorone. 

Abc«o»« prtifrti. »4J 
249 

jmltaitJla, 249 
I Anemomn, 249 

Anesthesin. 3iO _ 

^VnethHmctuM'l 
Anelhol. 2, 264. 4»4i 
Anethole 

AMlUote. Sf.2. *- 

, Attcurinelljdrochlori'le » 

V., 67b _ 

Angehea. 4.1 

tti’cAanp««d. 471 
fruit. 471, 72t) 
herb. 471 
«d. <72 

root, 471. 724 
«ed. 471 
tree. 45S 

Angiosperojs. jlO 
: AngotVutft bark, •i*'> 

! Anhaloiuuin. 44'* .. 

' one. US P., •*•> , ,, 

Anhydious d-tnanniw.i, » ' 
Unolin, 6SS 
Atumal charcoal. '*9» 
drugs. 21. 

ARteO. 460. 7W 
^leante, 4CO 
bay. oil, 456 
Chinese, 203 
011.462 

Japanese etai. J*** 
oil. 402 
Russiau. 460 
star. 263 
od. 462 
Anwe^. 4W 
buefau, 37K 
Annatto. 43S 
family. 4^ 

Annufato. 651 

..'S.SJ'Sr.TO.. 


riluitsry, N F . 
AnTAerai* 620 

[ onenns, 626 
colixla. 626 
tutMta, b26 

i oti.ess 

.Vnthoo»nu«a, 3W 


Vit.V™'”' '"•> 

taiinJihuivm ‘'O'?, Wi 
V,;om»rj>h..io hidiochioudo 

viVlu-'me drocl.iorub 36*' 

applied hicteiwloBV.Jb 

. Mirieol kernel <*Jj 310 

i v;ui!'>!iaee,c, 46' 

iVishiaii tnyjrh ss, 

ArX^vXwA 352 
[Arabin 3S2 
Arabino^c !S4, IJ > 

!ls:raA»d iw 

i Aralia. 45b, «2- 

monfnno. _ 

Ttu/frcttutn, 
rocemMfi 1^'’- 
g;>i7iosa 16b 3''-. 45 
I Armwceic, 450 
1 Arniiin 459 
AwMirw 

hffiua.m47b 479 

iopp* scwian. 1‘J’’ 
n«n«».03" ^ 477 

^ Ardostaphi/loi um-ut* 

Argellea'C* 34< 

! Arpemon* m'-nen . - 

1 .vrpol 422 


';KL"wton«>" 

Artstolweftu* ” ' * 

! sfTpentanf’. 


I trnica. 621. '2* 
! 6.4 
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Arnica, European, 624 
flowers, 624 
fulgpm, 624 
Monlana, 624 
plant, 624 
soTOna, 024 
Armcin, 624 
Arnotta, 43S 
Aromatic powder, 274 
Arrowroot, 185 
American, 185 
Bermuda, 185 
Brazilian, 185 
East Indian, 185 
family, 184 
St. Vincent, 185 
starch, 185 

South Sea Island, 185 
Tahiti, 185 

Artemisia absinthium, 643 
Ctna, 629 
frigid, 279 
gallica, 630 
trifohum, 279 
Arthropoda, 052 
Artificial oil of sassafras, 279 
Arum, 150 
family, 148 
maculatum, 150 
Asafetida, 473, 730 
Asarum, 220, 725 
canndenae, 226, 227 
Aschhcim<Zondek pregnancy 
test, 703 
^Vscitic fluid, CS9 
Ascleptadacese. 511 
Asclepiadin. 513 
Asclepias, 613, 721 
eumtsanca, 607 
tneomafa, 513 
seriaea, 613 
syriaea, 513 
tuberoaa, 513 

Ascorbic Acid, U S,P„ 075, 
079 

Tablets, tl.S.P . 679 
Asparagin. 423 
Aspidium, 97. 726 
Aspidosperma, 511 
quebracho bianco, 511 
eclorado, 511 
Aspidospermme, 511 
Assam gum, 390 
Astragalus erotcdaria, 360 
gummifer, 334 
mucronata, 335 
sarcocoUa, 335 
Athgrium filix-fcemitia, 98 
Atropa belladonna. 647, 654, 
555 

Atropamine, 555 
Atropine, 553, 554, 663, 564, 
594 

sulfate, 555 
Attar of ro«e, 324 
Aurantiamanc acid, 372 
Aurantiamarm, 372 
Aurantin, 372 
Australian gum, 353 
kino, 336, 450 
tobacco, 565 

Austrian turpentine oil, 109 
Avena, 139 
sativa, 120, 139 
Avenas farina, 139 
Ates, 679 


Azadirachta tndica, 390 
Azedarach, 390 
Indian, 3M 
Azolitmin, 95 


B^^cca: spins cervime, 418 
Bae3tttriace«, 80 
Banllua bretu, M 
leprse, 439 
tuberculosis, 439 
Bacteria, 66 
Bacterial vaccines, 68 
Bacterins, 6S 
Bacteriologies, 50 
Bacteriophage, 70 
Bacterium lacits, 688 
Bael fruit, 377 
Bahia rubber, 401 
Baiata, 483 
BatMa htrsula, 543 
nigra, 543 
Balm, M6 

of Gilead buds, 203 
false, 204 

Balsam. 48. 101. 349 
copaiba. 349 
of fir. 107 
of Peru, 337 
of tolu, 338 

microcnemistry of the, 486 
poplar buds. ^3 
Babamic resins, 4S 
Bangalore gum, 390 
Baphia nittda, 337 
Baptisia. 358, 725 
tinetoria, 358 
Baptbin, 310. 35S 
fiarbadoes. 156 
Barberr>'. 252 
bark. 256 
family. 256 
Barfo^ test. the. 132 
Barium carbonate. 730 
sulfate. 730 
Barley. 138 
flour. 139. 729 
starch. 120. 124. 7^ 
Barosma betulina, 377. 378 
erenufala, 377 
pulchella. 378 
serraliMia. 377 
Barwood, 337 
Bassonn, 335 
Bastard cardamom, 184 
ipecac, 607 

Batavia cinnamon, 271, 274 
Baybexry bark, 206 
Bay laurel. 282 
Bdellium, 389 
African, ^9 
Indian, 3S9 
opaque, 3S9 
Bearbeny, 477 
Bear’S'foot hellebore, 251 
Bebeerine, 261 
Bebeem l»rk, 261 
Bee balm, 536 
Beech, 209 
temtiy, 200 
nuts, 210 
Beechwood, 210 
creosote, 210 
Ur, 210 


Beef, 6SS 
extract, 6S8 
heart, ^9 
bver, 6S9 
Beeswax, 661 
Beet, 233 
Belladonna, 547 
leaf. 547, 727 
root, 647, 724 
Belladonnine, 556, 594 
Bengal cardamoms, 184 
kino, 336 
quince, 377 
Benne leaves, 587 
oil. 587 

Benraldehyde, 319 
Benzestrol, N.N.R , 711 
Benzocaine, 370 
Benzoic sad, 4SG 
Benzoin, 4S3, 731 
Palembang. 4*6 
Penang. 4S6 
Siam, 483 
Styrat, 483, 484 
Sumatra, 4S3 
Benzoinated lard, 692 
Benzoresm, 4S5 
Benzoresmol. 485 
Benzyl cinnamalc, 338 
Berberuiaeex, 252 
Berberine, 243, 244, 2o0i 255 
256, 259. 595 _ 

Berberb. 254, 256, 725 
aqut/oiium, 254 
asuUtca, 256 , 

Baeex, 256 
eanaJentts, 256 
fulgan*, 256 

Bergamot oil, Stfi 

Bermuda arrowroot, leo 
starch, 120 > 

grass, 140, 141 
Betaeuealne hydrochloride. 

taeehari/tra, 136 
jam, 233 _ 

,ypophamine, 699 
nut, 144 
oot, 171 
i alba, 209 
a, 209, 481 


a-, 209 
ut. 432 
Is. 686 
he, 686 
•ochohe. 656 

•ochoUc,686 
*1 evaluation of drus • 

rfc. 209 
,209 ,,, 

ot violet. 411 
t family. 2-3 


nut, 433 
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Bitter polj’Eala. 303 
Bitterwood, 3M 
Bivalent rs? gangrene anti* 
toiin, 75 

Bija orfCtana, 43S 
fllZOKS!, 43S 
Black alder, 407 
cars-way, 466 ' 

catechu, 33^ 
cohosh. 245 
eulch, 35S 
hellebore. 153. 250 
hoiehound, 543 
Indian hemp, 605 
tnuatard, 205, 725 
nishuhade, 566 
oak bark, 311 
pepper, IfiS, 725 
poplar, 200 
raspbernes, 323 
saas&fiaa, 27C 
snakeroot, 245 
• tea, 435 
OlackbeiTiea. 323 
Blackberry bark, 323 
ayrup, 333 
seine. 323 
Blaekhatr, 610 
Illaddcrsrrack. S3 
Slating atv, 170 
Bleached beesnax, 661 
BliatertnR fltei. 05^ 

Blood, O>0 
Bloodroot, 290 
Blue enhosh, 236 
dandelion root, 636 
flag. 175 
gentlaa, 503 
Bluebell farady, G21 
Blumea balaami/ertt, 270 
Beecoau, 2^2 
Soldo, 269 
Boldu beldue, 209 
Boldu*, 200. 72S 
BoltSu) ^ngarill^, 93 
Bombay cbilliea. 509 
conander, 46S 
mace, 207 

Bone,G93 

Boneset, 632 

' Borage family. 620 
Boroflinace*. 620 . 

Borago, 521 
o^icinaltt, 521 
Bordeaux turpentine, 106 
Borneo camphor, 279 
nibber, 401 
Boraeol, £79, 535 
Borntrdger’a test, 159 
,&ei tndjcui, CM 
(ounia. 6S3. 654, CVi. 
6S9. G90. 692 
Bosicefiia earterji, 389 
Botaaicai origin of drugs, 
source of drugs, 14 
Botanj Cay kino, 460 
Bourbon vanilla, 1S7 
Bovida. 683 
Boxwood. 263 
Bran, 127 
Brandy, 421, 422 
Brosciea aMxi. 295. 301 
anemu, 290, 300 
bttsmana, 296, 301 
eanptitrU. 297, 302 
wrnua, 29T, 302 


BTaiMteaehtntttta.Sffi f‘2 ^ 

cfauce, 29i, 303 
lunera. maos, 303 
niora. 205. 396. 20> ‘ 

201.303 
jtajM**, 2fl6, 301 
oferceea. 296 
rapa, 257, 301 
Craj^a. 327. T25 720 
Braail wood, 367 
BrMilian arrowroot. \*'f - 

Ipecac, oro I 

jalap, 515 ^ 
vanilla, 187 
Braxthn, 357 
Btcaklast cocoa 
Breacr’s least hO. 8i 
British gum. 120 
Broom tops, ill 
Brown al(t>e, W» 

muslara. 2fls ^ 

Dnicine. 401, 403. 405. 

eulfate. 491 .491 
Brunfel'«‘a hopeana V*'- 
Bnajuia. 019. “26 
elha, CIO 
duncd, 619 
Dryonidin. 620 
Bryonin. 020 
BryoWt 919^ 
liiT/ophijto. 90 
Bryophytes. 9(i 
Biichu. 377. 720 
camphor. •47is 
Duckbean. 501 
Buckthorn bark. 4»v 
berries. 41v 
{snub*. 410 
Buckwheat Ssmily. 227 
fiour. 729 
etarch. 120 
Buglewced. 543 
Bum N.40t 

Burbot Inec oil. f>W 0^ 

1 Burdock fruit («eed>. o38 
root. 037 

Buigondy patch, lu-*- 
Burnt aponge, 651 

augarcolonng l,«> 
Burttrace*. 3^7 
Butaeamo aulfatc. 
8uUdiene-l. 401 
Butamm. 308 
BufM fronaota. 330 
kmo, 336 
Butesm, 370 
raerate. 3*0 
Butter. 687 

Butterfly wt^.5W 

087, Dattermilfc^J 

Butternut bark. ^7 
Button vrn 

. 14 Butyl anunobe^Mte. >»• 
Bntyn aidlate. ^ 

I Butync acid. 620 
i Bttxus semperMrens. -U4 


j Cacao, 431 729 
' beans. 429. 4^, 
I butter. 430. 

1 


vuitjlSl* 1 

laiiWlensu’ .lr*tr.^rr.n- 
su,*,;TcnpiJaU'l 730 
i suilnlp ' k' 

1 ( okuUa BiriKci 1" 

U fiienihi'ft hiS <2h 
p^rinafiv K.’l i>2' 

( df 8 tirsiu 
{ ilicul Cinsor 1, , 
raidotiiaia W' 
oak gall* 21 J 
Calisnta hark 500 
Cnllun* H)" 

fWfuna »uli7orw 4<0 

Cshrop 

Calumba, 2 o'. <33. <24 
rliiwrcia 250 

fawc/irKS Wfiro, 303 

ramcr<i<3fi cardamom l«-i 
farnponafaM* 621 
camphor 

S7H 

Ngai 279 

oil 273 

rormoss. 2<0 
light, 2^ 

«hite. 279 

sjnthctir, 2.0 

asrsiS 1M.K-. 

fleabanc m-’ 
pitch, 108 

fcoakeroot. —0 
turpentine lo* 

Csnadtne. 505 
l-Canadioe 244 
CoMr»«m<OTnm»oc.3W 
Canntaha 3*1 

Cftnellt. f *^ o- 
aJM. 440 
; bark. 440 

I famtly. 439 

CanfMofc*. 43J 
Canna. U3 

1 ->21 726 

! Cannabw, 219. -2‘. 


\ Cannani-s, - - 

, African, 221 
1 Mexican. 219 
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Cannabis, Turkish, 221 
tativa, 219 
Canthandes. 658 
Canthandin, 659 
Cantharis xesicatoria, 65S, 600 
ritlata, OGO 
Caoutchouc. 401 
Cape aloe, 156 
gum, 353 
Caprifoliaeex, 610 
Capnola dactylon, 141 
Caproic actd, 395 
Caprylic acid, 394 
Capsaicin, 670 
Capsicum, 508, 728 
Indian, 571 
Japanese, 67l 
Madras, 671 
Capsicum annum, 571 
var. eanouies, 568 
vac. longum, 568 
frulescens, 50S 
Caragana pygmxa, 333 
Caramel, 136 
Caraway, 405, 726 
black, 466 
kbmmel, 460 
Iicvant, 466 
Mogador, 400 
North Russian, 46C 
oil. 406 
seed, 4C5 

Carbohydrasea, 690 
Carbohydrates, 40 
Caiboltzed gauze, 427 
Caxehanaa limbalux, 664 
mlbertt, 064 
obscurus, 661 
Cardamom. 182, 184 
Abysinnian, 1S4 
bastard, 184 
Bengal, 184 
Cameroon, 184 
Ceylon, 184 
East African, 184 
fruit, 183 
husk, 183 
Javanese, 184 
Madagascar, 184 
Nepal, 184 
oil, 183 
seed, 182. 723 
Siam, 184 
Siamese, 184 
Cardol, 406 
Vartca papaya, 443 
Cancacex, 443 
Carmine, 657 
red. 650 

Caiminie acid, 656 
Carnauba wax, 148, 661 
carnivora, 682 
Carob bean, 609 
Carolina vanilla, 343 
pink, 499 
a-Carotene, 665 
0-Carotene, 665 
•y-Carotene, 665 


Cartagena ipecac, 601 
Carthamus, 174 
ftnetonus, 174 
Carum earn, 465, 466 
coptieum, 535 
Carvaerol, 535 
Carvonc, 366, 534 
Cascara amarga, 344, 722 
sagrada, 411, 416, 721, 722 
CascariUa bark, 401 I 

Casern, 687 
Cazrmtroa edulis, 383 
seed, 3S3 
Cassava, 133 


I Cephaehne hydrochloride, 60t 
Cephxlis aeuminafa, 603 
1 emetica, 607 ' 

ipecacuanha, 603 
Ceratin, C93 
CeratQnia stliQua, 609 
Cerebral bypoplijsis, 698 
Cervidffi, 682 
CerevxsUe, 87 
fermeniutn, 86 
Cetacea, 680 
Cetaceum, 681 
Cetrana, 93 
tslandica, 93 


Catechutannic acid, 008 
CathaHoearpus fistula, 353 
Ilatmint, 540 
IJalnep, 540, 727 
iJatnip, 540 
Uaulophyllum, 725 
thalictroides, 256 
Cayenne cinnamoQ, 376 
pepper, 56S 

^eantdhua americanaa, 421 
I^ara rubber, 401 
>dar, 113 
leaf oil, 114 
oil, 114 

iJedarwood oil, 114 
I^landine, 293 
lelaatraeex, 407 
Jeleiy fruit, 46S. <20 
oil. 468 
seed. 468 
TcUulose, 426 


Uheifliauj' ui 
I of volatile oils. 5-J 
Cfitnopodjaeeg,2^ 
Chenopodium. >- 

; ambrostouiea, 

var. antkelminiicum. 23i. 

234, 235 
oil, 233 

Cherry, 320, 321 
wjee, 322 
laurel. 320 
water, 320 
sour, 321 
.tyrup, 322 

I ;i^d,320 ^ 

Chestnut extrac^-fh 
: ieaves, 216, 

Chicle. 483 
I maCdaia, 480 

' umbema.4.0 

\ Chins root, 168_^ 

I Chinese agar, »“ 

271 


47 
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Cliincse ginseng. 450 
opium. 2S4 
Btfif am?ep»1.4G- 
Chinquapin l>aii£. 

Chionatit!>03.4iO, 

wginievs. 4h9 
Chios turpentme, 4Uo 
Chirata, 503. t2S 
CViwatin. 503 , ,, 

Chloroform-wichiime. 

CWeropoJuwi pojnenawn'i'm. 

3V3 ' 

Chorolatc. 430 
bitter, 430 
sweet, 430 
Cholera vacane, GO 
bacterial, 0® 
prophyl®'^**^- 
CholcsUnn. G04. CSG 
Cholesterol, G!^G, OSs5 
Cholic acid. 0^,0 
CboUne, 6”4 

Chondrin. 693 
Ckifi^rodendfon hmentoaxim. 

259.495 
Chondru*. 84 
tritpui, 84, 8S 
Ckordijla. 053 m m •» 

Chorionic Follutein. N w « 

TQ3 

KSti»XN.i!S« 

pregnancy 
Chmtmaa towf. wO , . 

Chrvwntftwum ctnmirie’/oi 

{um, 030 
coecvReum, 030 
Inieantfimiiw. frl' , 
Manehittlx, C39. 041 

TOuum. 039, 041 

C>ii>-8»phaDolRntht8nol. 

Chrysaphanolanthfonc. 339 

Chrjearotnn, 339, 731 
Ciui»iR. 31.V . 

ChrysnsnodiHyol, 520 

Chryenphanic ftcio 34<. in 
C'»^oriwn> »niv5«*- 0-10 
C5cuia maculoto, 4,0 
Citaicifuga, 245. 725 
Tcctmoid, 24S 
Cinucilugui. 247 
Cincboca, 59C. 724 
alitaloide. 600 

bark, 590 
afluapa. 500 
Sa^s, 596 
Irdemano. 506 

pjifinabs, 599, coo 

pale. 596 
ixiiMa. 500. 000 
' red. 596. OOO 
rubra, 590 
suceinibrtf. 590 
Xellow, 596 
Cinchonidine, COO 
sulfate, GOO 
Cmehonine. cOl 
sulfate. cOl 

Cmeliotannic acid. 000 
Cineol. 449, 451 
Cinnampin, 306. 33^ 
Cfsinacnc acid. 506, 4“>6 
aldehyde. 275 ,, 

CiTinamaldehyde, 275 
Cinnainoii, Bata\ta. 271. *•*'» 
Cassia, 271,274 
47 


Chineses 571 
Fagoi, 271 
J»^a.27l 
oi) of. 271. 274^ 

Saigon, 271, 2«-4, *23 
rviJti.27* . 

i fearwanaa. ?71 

eamxAoTO, -^' 272 
eaasitf. 

foareirM.JSf », — »6 

dtiwn. 27G 

KSiaaicuw* ^ Ij 
\ Cmnamyl aid^We. 2.5 
cianamate. 30 a 
-cocaine. 365, 360 

1 Ctetamptioi poreira. £i>i 
Ci*tace».43h 
Citrated caffeine. 4?4 
^Cimcaeid 3«4 
i Citrin. 676 

igSlaiwo.nw 

gr^y HI 

CUrultei. 618 

mloartt. 62V 
Ciirt/a aurontiMw »*'> 
auronliuei, dil. 372 


Coccului, 72S 
* uidicus, 202 

Coccus, 053 
cccti. 65.3 
di«#. 053 
Cnchm ginger, 1.7 
^ Cochineal. 6a3^656 
Jlondurtw, OaQ 
Madra*, 050 
TenertKe. 050 
■ Ceehltaria, 303 , 

' Cpeklofpermvtn jossyiMW"! 

434 


374 

vat. omara, JT.I 
»ar. Inearace, 474 
var. tufeans. 373 
berflawta. 376 
fimen, 
merfw*. 3TO 
paTodtst, 37G 

I namsis. 3. 1. 4'* 

Civet 682 

Civetl*. 6S2 . , 

CtedoriMi rangt/mnn 9* 

Clarified honev. 6l>*> 
win«, 422 
[ CJawceP* 

* C/r»nal»s Mlofba, -49 
; C/M«r»<fi«in '•» 

■ 5i/erMfntan».7p 

odeewinen*. 

JHT/neOm*-,*®’*' 

, 75. 7»» 

Cto^.452.72(. 
bark, 37« 

Irwrt. 452 

' BJOtber 0 / tlorc'. 45 . 
fd- 452 

sten>8, 4^ „ 

I Clubmns^ famly. ‘W 
Clwaw inaeraearpa. 43 
roaca, 43S 
aaytw jt«a^39.'« 

: Coca leatea. 3« 

Huanuea, 364 
jawiese. 365 
Ttuipllo, 365 
i Cocaine. 

n^rboxylaee 


i lordtochloo^. 366 

cS«wla«a ir««W'« 

pier. 670 

Coecid^. 633 -rtn 
Chccoia5a wfent. 3J6 


434 

Cociliana, S'W. 722 
. Coeohut. HO 
■ oil, 147 
palm, 346 

[ Cetof niici/eiti, Hb. H7 
I Codamine, 2>j7, 

Codeine. 257,^^ 

‘ phosphate. 21>< 
sulfate. 2S7 
Calenterais. 651 

C<>e«yttCfll»od».67l 

Cefea ond’Ma. 60'4 
iifimca, ef^^ 

; Cofiee, Cw, 72S 

^takwRUed, 009 
hulls- 6?0^„„ 

Mogd^.fiOO 

roasted, 

Sacra. 609 
se^. 60-j-n 
Sultan. 609 
I Coif. 147 

Cola. 415 

fcelJoy*. 43J 
family, 429 
1 ndtJa, 433 

Colchieeme, I-jV 
* Colchicine. 15J. 15-1, ovt 
I Colchicum. V'lp 

' avfuwno^f-ll* 

, SfiS# 

I ColeopVe''®' 657 

’ Ct-liinsonia. 516 
coBodritsw. ertb 

I ColUnsonin, 548 
Colocynth. 6i», 

Color 

»»" ■'> *“'-■■■ 

brmn. 3^8 
lo/a/. , 

t^m®.phor.r«cd.|sS 

i 476 
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Composite, 623 
Composite family, 623 
Compound jalap powder, 515 
licorice powder, 34S 
rhubarb powder, 231 
senna powder, 348 
Compressed yeast, S7 
ConcentrateiJ oleovitamin A 
and D, U.S.P., 677 
tuberculin, 71 
Condensed milk, 6S7 
Condurangin, 513 
Condurango, 511, 722, 723 
Cone flower, 63S 
Conhydrine, 469 
ff-Comceine, 469 
Coniferales, 102 
Conifcrin, 310 
Conifers, 102 

Coniferyl alpohol, 188, 310 
Conn folia, 470 
Conime, 394. 461. 469 
Conium, 46S, 726 
juice, 470 
leaves, 470 
maeulalutn, 4(iS, 470 
Constituents of digitalis pur- 
purea, 579 

Convallaria, 162 i 

flowers, 162 
nuyahs, 162 
root. 102, 724 
CoQvailotoxin, 313 
Convdtulaceie, 514 
Convolvulm, 310 
CoQVulvuJus pandurata, 516 
seammonta, 517 
Copaiba, 340 
African, 349 
balsam, 349 
eoriaeea, 340 
Ciuyanensis, 340 
ian{78dor,rtt, 340 
Maracaibo, 349 
Msranham, 349 
offictnahi, 349 
01], 340 
Para, 349 
resin, 349 
Venezuela, 349 
Copatfera, 349 
Copal, 350 
Copei, 349 

Copernicta cerifera, 148, 396 
Copperhead, 679 
Copra, 147 
olein, 147 
stearin, 147 
Coptine, 250 
Coptis, 250, 725 
anemonxfolta, 250 
tn/olxa, 245, 250, 256 
Coriander, 466, 726 
Bombay. 46b 
Indian, 468 
Oil, 468 

Corianderseed, 466 
Coriandrum sativum, 466, 4C8 
Coriaria, 347 

myrlifdlia, 347, 544 
Cork, 211 
CornacesE, 476 
CoTmcularia aculeala, 04 
Corn, 133 
meal, 729 
oil, 137 


Com silk, 138 
smut, 91 
starch, 133, 729 
Cornu cern, 093 
Comus, 476, 722, 723 
eircinafa, 476 
flortda, 476 
seneea, 47C 

Coronilla 6corpioides, 3 12 
Corpus luteus, 713 
lutcum-progestin, 712, 
Corticosterone, 708 
Corydalis, 2W, 721 
Coryn^MCtenum dtnhlhens, 
72, 73 

Coscintum /enesfrofum, 259 
Cosotoxin, 328 
Cotamine, 595 
chloride, 2S7, 2S9 
Goto bark, 281 
false, 231 
para, 2S1 
true. 281 
Cotton, 425 
absorbent, 425 
American upland, 423 
purified, 426 
Sea Island, 425 
dowers, 429 
root bark, 429, 722 
-seed cake, 429 
seed oil, 427 
Cotula, 62S 
Couch grass. 140 
Coumarm, 310. 342 
Coumarouna oaarala, 342 
opposUi/olta, 342 
Cowhogc, 35S 
Cow-patsnip, 470 
Con’s milk, 687 
Cracca, 347 
Cranesbill, 3GI 
Cream of tartar. 422 
Creatinine, 689 
Creeping thyme, 536 
Creosote. 310 
bush, 371 
carbonate, 211 
Creta preeparata. 651 
Cretan dittany, 530 
Cretinism, 704, 705 
Crinum, 102 
Crocin, 172 
Crocus, 172 
saitvtt*, 172, 173 
Crotalidse, 079 
Crolon eluteria, 401 
guiumga, 398 
oU, 39S 
tighum, 398 
Crowfoot, 249 
family, 238 
Crown allspice, 465 
bark, 596 
Cructferse, 204 
Crude drugs, 17 
tartar, 422 
tubercuUn, 71 
Cryptoearya mosehala, 266 
preitosa, 2S1 
Cryptopine, 287 
Cryptoxanthine, 665 
Cube root, 355 
Cubeb. 193, 724 
-bemes, 193 
Cucumis mote, 621 


’V- 


Cucumis satima, 621 
Cucurbitacex, 616 
Cucurbita legtnana, 621 
maxima, 621 
occidentahs, 621 
pepo, 020 
Cudbear, 94, 95 
Cultivation of drug plants, 
Culver’s root, 582 
Cumin, 473 

Cumxnum cymxnum, 473 
Cupraloin test, 159 
Cuprea bark, 600 
Curasao aloe, 150 
Curare, 495 
alkaloids, 590 
Curanne, 496 
Curcuma, ISl, 725 
longa, 181 
zedoarin, 181 
Curled dock, 232 
Cuskusroot, 141 
Cusparia bark. 3S3 
Cuspanne, 383 
Cusso, 327 
Cuttlefish bone, 652 
Cyanin, 311. 312 ' 
Cycadaeex, 102 
Cyeaddu, 1 03 
Cycads, 102 
Cyeas sp., 120 
Cydonut lulgaria, 323 
CyJcntum, 323 ^ 

Cymann, 313, 606, 600 
Cymene, 635 
Cynxpt acieulata, 213 
Cynodon daetylon, 0^9 
Cynoolosaua offietnale,p2i 
CjT)npediuiai ISO, 724 
acaxilt, 191 
onettnum, I9I 
eandidum, 191 
hirautum, 191 
paniflOTvn. 1&9 
puheacens. 169 
Cytiaua purgana, 347 
scoparius, 341 


r glomerala, 649 

leabane, 645 

mustard, 3UU „ 
mn m«ct powder, bf 

.fill. 722. 723. 720 

ir,’441 

r, 351 

on root, 634 
fruits. 44< 
m, 446, 44i 
ia, 440 
>um 446,417 
1,152 
1,310,44/ 

igis schvavl-iif 
irborea.bCA 

so, sar alba, aaa 
555 , 'e(ii 563. 

•mum, 501. 
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Oeacetvldigilanid, A, B and ; 
G. 579. 5S0 

DeadJj- nishtsliado leaf, 517 
■ root, 547 

Decaffeiniicd coffee, G09 
Deer’s fonRUe. 3J3 
Dehytlrated alcohol. 137 
DchydrO'emodinanthroTic- 
monomethj’l ether, 339 
Dffw?ea 0C«mina;a, G23 
Dclphinm, St2 
Delphinine, 247, 500 
Delphimum. 72S 
iya«*, 217 
evM/flif/a, 217 
ttaz>hiiaffrui, 247 
urccofofu.ni, 3tS 
Denareotuea opi'iiB. 2‘<5 
Dcodorued opium, 2S5 
Dcrowflfenfmrenu* rtcktiUii, 
70 

Derrii 355 

maJaecentii, 355 
n»ffren»i«, 355 
root, 355 

D«5ecated eupi-arcnal, U S P., 
N.F.. 700 

DesoxycortJcosterono Acetate, 
V B P.. 70S 

Destructive distlUstion. prod* 
uets of, 105 
Dev-d'a ahoettrine, 355 
D«irm, 136, 729 
Dentrose. 134 
Diabetes losipidus. 699 
neUitui, 690 

DiAeotyimorphine. 2s7. Dss 
iiidrochloride, 2^7 
tacuiio icid. 215 
DiaKnoatto tliphihons toxin. 

Dtaslase. 13s. 690 
DistODS, ao 

Dibiicaine hydrochionde, 3(td 
Dicenfra cafwrfcnaw, 294 
eucufforut, 201 
Dick test toxin, 72 
Dieoti/!t4on«x, 19.3 
Dicotyterions, 193 

Dicyp<//t«nt earyophyllalum. 


Diethylatilbeitrol, U8 P, 
DttHtalic nnd, 677 
Dimtslin. 513, 570. 677 
Digitalu'. 572. 727 
adufterante. 5s3 
ferruginea, 6S3 
erandiffora. 5s2 
Knata, 5s3 
oonatitiients of 5s0 
lutea. 5S3 
powdered. 5S2 
jiiiUcrata, 672 
purpurea. 570 

constituents of, 579 
f‘eed. 577 
semina, 577 
Spsni-sh, 5s2 
tljapu, &s2 

DiflUaiw /crruffinra, 6sJ 

fuiwKo, 313, 5MJ, R-vS 
fufea. 5.S2 
monsfrosa, 5s2 
encn/rtfis, 5s0 
ptirjmrca. 572 
ifioptt, 5.S2 


c-sn 

eiycosides, 57b 
Di^tonm, 576, STD 
Dteitotin, 313, 570. 579, SaO 
SH5 

DiRonn, SbO 

Dthydromarphmono faydrO' 
eddonde. 2s7, 2s9 
Dtfauiiid. 29s 
Ddl fnut, 471 

Diluted liydroounic acid. 3>9 
I.3-Dimethyltanthmc, 455 
Dioacorwi. 171, 472. 724 
ofofo, 172 
tuffosa, 171 
Dioaomaeew. 171 
Dioima tucevltnta, 37s 
Dimmin, 377. 37H 
Dtospheno}. 37h 
Dratpyroa, 4s3 
e^retniarta. 4S3 
Dioihane bydroctilwide. 3<>s 
Diphtheria anatotm. 73 
aptilotm. 74 
toxoid. 73 

Dipfoeoceue pneumunix 76 
Dipnoi. 602 
Dipferocorpta *pp . 319 
Disaccliandca, 120 
Distilled extract of '‘itch 
haiel. 309 
Doe Rrass. J40. 14) 
OoR-fennel. C.34 
Doxbane family, 505 
Doe'a bane. S03 
DoRwood. 476 
eomnon. 476 
fatnilv. 476 
rouno-teated. 476 
swamp, -476 
Dolicho*. 351 
Dar«ma ammpnaevm, 474 
I'lover’a powder. 2S6 
Dratitna amhrt, 147 
j Draeontiutn. 150 
Dragon's blood. 147 
Dncd adrenal substance, 1 06 
Llood. 0a*9 
serum . 6S0 

<Jjphtheriaanlitoxlo.74 
aamorated Iceland inoss, 
91 

tetanus antitoxin. 75 
i'east USP.sT.crs 
tsbkl-' 67 h 
Drtmi/i «CT nUn, 26 1 
Dnsdol. 677 
Droecra, 725 72H 
angfim. 301 
lonffiiiAm, 303 
rotHiuf^ofio. 303 
Droseraeea:, 303 
Drug martieta 25 

plants eultixalioti of 55 
Diuge. chemwtry of. 19 45 
coilecUon of 19 
rontmerce in 24 
dry log rtf 20 
evaluation of 32 
ImloKieat 43 
clmnxc^, 41 
!iiiwa«rop»cal. 39 
mwanote^ie. 35 
pbyausat, 45 


Drags, garbling of ,21 
harvesting, 19 
history of, 13 
identification of, 33 
tntcroehcmistry of, 13 
packaging of. 22, 25 
pondered. 717 
producfion of. 17 
purity of. 33 
quality of, 33 

storagonnd preaervatioi), 22 
study of. 14 

Drycbalnnops crimphara, 279 
Drj/optcri* fiht-maa, 9", 9S, 90 
marginah*, 9s 
apwdotn, 9% 

Dry nine. 423 
Yeavc. DSP s7, 07s 
Duboivia 547. 565 
Aepuoerft. 605 
leichardlw, 6(>5 
Tnyoxanties, 604 
Dulcamara, 505. 724 
Dutesmarin, 500 
Duicitol, 134, OS', 

Diiico«e 131 

Dnnrf pine needle oil. ill 
D> er's madder. i>09 


r.afiT African c&rdamnrn, ls4 
xaRiiaiaocid oil, 223 
India rubber, 401 
Iiidias arrowroot. tH.5 
dill. 470 
myrrh, 3^9 
tamarind, 354 
EbfUhiita luphovt, 00 
fcf'affium efofcnvm, 630 
l.rconme, d65, 3o6, 694 
hehmacca, 724 
Eeh\nncM anguthfulta 6.3s 
poffnin. 63s 

Dciiadorian *aisnparilla, 164 
Ddihle canna starch, 120 
Dcb. 650 

albumin, fresh, CsO 
fresh, t.sO 
hen's, 6s0 
shell, &s0 
jolk. frtrvii fisO 
Egyptian henbane 5bl 
opium 2Si 
Etant {princewJi. 147 
blaatira, 101 
Lfatenn. 620 
T.Iatcrinum, (>20, 7.11 
niateriiim, 62D 
f Wer Amerirai). 0/4 
l«rk, 614 
lierrlca, 015 
berry nine, 014 
Luropoan 014 
Dower water. 611 
finwers. 014 
jesve*! 015 


riiegie and. 21i 
Uru;2ir. 7.M 
barlt, 217 
family. 21C 
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EmbeJia ribcf, r*. *. • 

I'mctic root. 607 

nmotino, 601, 600 


rinfiocrinp vro'inct'*, liOl 
rlialonoH. 60} 
drfinitKm, 601 
«lric<l ntid jM)«tlcro<l 
KlaticN, 601 
durtlw t;lantl'«, 601 
oxocrino funEtioii«, (lOl 
fresh clftmls, 601 
gland extracts, 601 
gJandnMr acti\Uy, <i0.*» 
iustory, <i91 
hortnone*!, 69} 
mile*! rlsnds. 691 
natural hormones. (>01 
ayiithctic hormones. 601 
nndotoxins, 71 
English chamomile. 626 
arrnentory, 2.10 

jTnmoa icondens, 211 
Entenr \accine, 6'< 
Enxymes, 60, 690 
amjlolytic or ' ■ • • 

C9. 690 
amylase. ( 
amylopsin 
diastase. 0 
cmuNiti. 6 
mvertase, 
malt (hast 
mnitaso, 6 
myrosin. ( 

Ptyalin. 6t 
sucrasp, 6fni 
xymasc. ClK) 
esterases, COO 
lipase, 690 
pcctase, 690 
urease, 690 
oxidixinff. GOO 
peroxidases, 690 
thrombin, 690 
xymase, 690 
proteolytic, 600 
crepsm, 090 
papain. 690 
peptidase I, 690 
pepsin, 690 
renmn, 690 
trypsin, COO 
Ephedra. 116. 117 
egiMSftina, 110, 117 
helvetica, 116, 117 
aintca, 116, 117 
rufjjnrts, 116 
Ephedrme. 117, 693 
hydrochloride, 118 
sulfate, IIS 
Epigxa repens, 479 
Epinephrine, U.S.P , 707 
Ilydrochlonde Injection, 
U.S.P., 707 
Solution, U S.P., 707 
Inhalation, U.S.P., 707 


aiUlll^ PIKISSjlC* 

n atrntn an<l 
in. 6S 


Erpicristinc, 90 
Ergonotino mntente, (H) 
Ergosine, 90 
Ergosferoh 91, 667, 6S6 
Ergot. hS. 729 

^ amines. l>i 

Ergotamine tartrate, 00 
Krcotoxiiio, ctlixnc sulfonate, 
90 

f'neaeex, 476 i 

476 I 

Ericoliii, 17s, 470 I 

/7p^fron tanaiiense, 615 
hfleroj>hi/tlum, 645 
oil. 615 

phUwUlpkieue, 615 
Eriwiictyon, 519. 7ja, 726 
ettft/erniCMm, 510 
Ertron. 667 

/.'rpntn'uro j/HCC.T/o/itim, 171 
Erynco, 471 


1 J.lielllyptU-S, ‘t.iO, 419, t,!i 
ampijdalina radtala, 450 
fietMin, 450 
clooulus, 449 
fftianii, 450, 4‘i.S 
kino, 450 
leucoxplon, 450 
mnarohunehn, 450 
ohliijua, 450 
011,450 
ptptrala, 450 

450, 4S^ 
rostraJa, 450 
slelhlala, 450 
Euearya spteala. 223 
Iliicatropinc h>drocfilon'ae, 
557 

Evaenia ean/opfujlala, 452 
tmtlhu, 359 
Eugenoi, 4.53, 454, 455 
Eumyeeiet. SO 
Euonyrous, 722 
atropvrpureu*, 40^ 
eunprus, 40^ 

Enpatorin, 634 
Eupatoriuro. 632, »27 
erpif/f/e/iHra, 634 ' ' 

/_ . 


euiiuie, oit, 

Espotiffia officinalis. 651 
Esterases. l»90 
Estradiol. 6v0 
llstradiol. U.sr.. 711 
n-I>tradioI, 711 
fr-Estradiol. 711 
Benroatp. U Sjl’.. 71 1 
pnipionate. 712 
l^trotnpne, N.N.R., 711 
Estrtol, Ct'C. 7!l 
Estrogens, 710 
ndmmistiatioii, 710. 
712 

amniotin, 711 
licnxestrol, 71 1 
diethylslilbestrol. 711 
estradiol, 6h6, 711 
bciixoate. 711 
estnol, CS6, 711 
estrone, 6v6, 711 
function, 710 
hcxestcrol, 7II 
hypoactivity, 710 
isolated or purified, 711 
premann, 711 
preparotiona, 71 ^ 
therapeutic use, 711 
istrone, CSC, 7II 
ithanol, 137 

Ithyl Bniinobenxoate, o7o 


711. 


European arum. ISO 
goat’s rue, 
hellebore, 161 
hucklcbcrrj%4«9 
m-andrake, 551 
jiconyTOJ'ai, .^4 
! skullcap, 543 . 

1 Cine, 69 
Exoffonium pur£W, 51 
' Exotoiin-s. 73 , ,.v 

Expressed elmond oil, 3I^ 
Extract of 
of lieonce, 

Extractum sanguis, 

Extra^in. K.N.R • 


iFAcnriotsstorai. 306 
! Faonces', 209 ' , „ 120 

FagoplP-^”^ 271 
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False fla*t 363 
psrerra, 261 
sandslnood, 357 

unicorn, 170 
Farfars, 6J5. 72S 
Fata, 4S, 391 

Fatty acids, formulas of, 395 
FancJnJflo. 465 
Fennel. 462, 726 
bitter, 4G2 
Mecedoniati, -165 
oil, 465 
Koman, 463 
street, 463 
PcnnelsGed, 463 
FenucreeV, 360. 72S 
i'er-do-lance venom solution, 
72 


87 

FertiJuiers, S4 
Ferula aaia-Zirfido, 473 
iaelxda, 473 
gaUxintfiii'}, 476 
lum&ui, 473 
Fever basil, 638 
root, 613 

Fieua MaTalettna, 323 
eoriM, 253 
e/aattoi. 219. 401 
plemeroto, 232 
p«lt9i4ta, 233 
rumpkti, 323 
•vwmorui, 223 
FiS.222 
eolfee. S22 
FiRwotl faoiily, 572 
Fi)t aanddlaoM oil, 233 
FtltoaUt, &7 
Fiheic aeid, 95 
Fihcm, W 
FiJiBaron. 

Fiaed oils. 48, 394 
Flaeourttacfw, 431 
Flslto }so, 657 
FUvones, 311 
FUx family. 3C I 
Flaxseed, .161 
meal. 364 
od, 383 
Fleabane, 845 
Canada, 645 
daisy, 645 
Philadelphia, 645 
Flesh-colored asolepias, 513 
Fiesh-consunimG family. 81 
Flonpondto datum. 564 
Flour, 126 
Fluavd.4‘i3 
FiGckiger reaction. 130 
Fanicvlum dtitet, 4G3 
jnjxrtlum, 483 
tulgart, 462. 4G3 
Kolia nicotsanm, 503 
Fobc acid, 6"&. 710 
Follutein, 702 
Pc^amniftra, C5J 
Fofeujn organic matter, 33 
inorganic niaticf. 33 
Fonooaa oil of eampbor, 279 
Fortified wine. 422 
Fojglove, 572 
Krooario efidfonsi*, 323 
twea. 323 


Fragaria virfnnxantt, 323 
Fran^uls, 4ie, 732 
FranguUi-etnodm, 414 
Frangutin, 3l2 
FrankMociiae, 339 
Fraxio, 310 
Fraxinus, 490 
Frszmm ttutencana, *90 
tstAsioT. 490 
ornus. db't 
Frnieh bemes, 410 
brandy, 421 

muatard, 302 
rose. 324 

turpentui* Oil. 109 
wormwood. C30 
Fresh apple juieo, 323 
fZS, 1^0 

Frmeo tree bark, 4s9 
Frostaeed. 431 
Frosl-worl. 43S 
Fructosaxonc, 131 
d-Fnielose, 135 
Fruetua tapjne, 631 
IVuit suitar. 135 
Fucua. 32. 729 
nodosaa. 4-3 
MrrotMS, M 
32 

Ttttculoaua, 82 
Fumoncce*. 291 
Fumitory family. 204 


Gadio« family. (rf52 
Gadolcic. 01)3 
Gadua martuecjua, 679 
morrkua, 062 
Galactoae, 13». <>»* 

GalanjT*, 179. 729 

Gatangal, 379 
Galbanum 475 
Oftleita, 35s 723. 726 
Galega offi^tnelta. 35i 
ffrtitpeo e.^«nalij, 

Caltxm etreamni. 333 
in/toruw*. 3l3 
Gallic arid, 215 
Callotannic acid. 315 
GoUus doaiesheua, 67, 6b0 
Gambia ksno, 310 
Gamiur. 607. 729 731 
Gambnee. 437. 730 
Catndy. 437 
Garcxnio cefo, 433 
ooffino. 431 
Hanbur^. 437 

mereffa. 431 

o-GarcinoIic anti, 437 
MiltfCinolic and, 4 57 
('GareiBotie aetd 437 
Garlic 162 
GauUhenji, 476, 4M) 
oi! 481 

praevmbnta 4">0 481 
GaultliCTUi. 310 
Gauie, 427 
a)>wbent, 427 
adhe^i e, 427 
ahaorbent 427 
bsndaice. 427 
earboliacd, 427 
todofarm 427 
non'>et«rthted abwrbcnt. 


427 


Cause, plain. 427 
roller bandaye, 427 
stenie absorbent, 427 
Gelatin, C93 

CeMiuPi carStlaffinertm, i2 
Celscraidine, 497 
Oel^emine, 497, 433 
Gelsenjjon), 498, 723 
eempcmreai, 496 
Geisemoidme. 497 
Genista ttnclorta. 3! 1 
Gentiamftnn. 503 
Gentian. &01. 721 
American. 503 
blue, 5Q3 
fanjtly, 501 
root, SDj 

CenlMTia Andreuan, 503 
Caiaa^i, 503 
luua, 502 
pariKomca, 503 
pu5erulo, 503 
punetaia, 503 
pirpureo, 503 
saponano. 503 
Genlxanaua. SDl 
Gentianoie. 503 
Gentun, 503 
Gentippjcrin, 502, 603 
Genti«m. 503 

GecgraphicaS source of drugs, 
17 

Geraraaeam 361 
Geranium, 361, 723 
family, 301 
mcciilatun, 301 
Getmnn chamomile. C39 
TDUAiard. 303 
pellitory, CIS 
spearmiat oil. 531 
Gcum, 321 
321 

Ghatti gum, 3.53 
Ohpartina mamxtloaa. 81, 85 
Gillenia. 607 
GilUnwt edpufiMa. 607 
fn/elKif«, 607 

OiUeniiB trifolurtw radix, 607 
Guicer, 177. 724 
African, 177 
Calcutta, 177 
Calicut, 177 
Cochui. 177 
family, 17G 
daroaica. 177 
Japanc*. 177 
hfartiUKiue. 17? 

OiTiKcrol, IfO 

Gingfi/maitomn cirrntum, 064 
Ginltfoalts, 102 
Gmlpo tilolxi. 102 
Gin«eng. 459 
Chinese, 459 
family. 450 
Japanese. 459 
Korean, 459 
radix. 459 
OltaligMun. STO 
, (ittalin, 570, 577 
Giioxicenin, 579. 510 
<.il..xin, 670. 5v() 
tilailmlus 172 
I GlatuMa; roillm. 359 
^ Glnbin invihn with »me. 091 
, Cllucnn8pin.312 
iGiuco-restas, 104 
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Glucos>azone, 131 
Glucose, 134 
rf-Glucose, 134 
Glue, 093 
Gluten, 120 

Glycerinatcd varcino vi] us, 07 
Glycine, 0S8 
soja, 357, 35S 
Glycocliolic acid, CSG 
Glycocoll, 088 
Glycosides, 40, 309 
acid group, 310 
alcohol group, 310 
aldehyde group, 310 
anthraqumone group, 312 
cardiac group, 313 
cyanophore group, 312 
digitalis, 578 
ox>’-coumarm group, 310 
phenol group, 309 
saponms, 312 


Goiter, 704 
exophthalmic, 70S 
simple, 704 
Golden seal, 242 
senccio, 040 
Goldthread, 250 
Gonads, 709 
definition, 709 
development, 709 
hormones, 709 
Goosefoot family, 233 
Gotsypium barbadenae, 425 
hirsutum, 425, 427, 428, 42' 
Grams of paradise 184 
Gramineie, 119 
Granati, 447 
cortex, 447 
fructus, 447 
radicis, 447 
Granatum, 474 
Granulated opium, 2''5 
Grapefruit, 370 
Grass family, 119 
Gravel-root, 034 
Greasewood, 371 
Grecian foxglove, 582 
Greek sage, 639 
Green almond, 400 
hellebore, 150 
tea, 435 

Gregory’s powder, 231 
Grindeha, C30, 730 
camporum, 630 
glutinosa, 632 
hiTSUtula, 032 
humxhs, 030 
Tohusta, 630 


Grindelia, aqmrrosa, G30 
Grindcline, C31 
Grmdelol, G31 
Grits, 127 

Guniacinic acid, 370 
Guaiacol, 211 
carbonate, 211 
a-Guaiaronic and, 370 
^-Gumaconic acid, 370 
Guaiac resin, 370 
wood, 370 
Guaiarctic acid, 370 
Guajacum officinale, 370 
sanctum, 370 
Guapi bark, 3S9 
Guarana, 409, 729 
Guarca Ruahyi, 380 
Guayule rubber, 401 
Guinea pepper, 199 
Gum arable, 351 
asafetida, 473 


H 

Hahenaria eonopsta. 188 
Habitat. 17 
Hscmatoxylon, 737 
campeentanum, 350 
Ilaaenia otgssintco, 3-i 
Hairy skullcap, 543 
Halibut liver oil. 003 
capsules, 6*7 
U.8.P., 603. 077 
Hamamdidaeex, 304 
Hamamehn. 308-309 
Hamamelis. 300 
bark, 300 
leaf, 306 

viTffiniana, 306, 309 
water, 309 

Eancornta speeioaa, 40i 
, Hardback. 32S 

j Hardtoxekia spp., «•> 

Hartshorn, 418, 693 
Hay-fever, 647 
Hay-fever pollens, 048 
composite pollens, M8 
orass pollens, Mi* 
other pollens, ^ 
tree pollens, 648 
Heart-leaved skullcap, 543 
Heath family, 4i6 
Heather, 479 
Hedeoma. 544 

pxdegtoidea, 644 „„ 

Ilkysarum ameneanum. 33d 

, Helenm, 636 


Helianthemum, 438 
eanadense, 43S 
Ilelicin, 310 
Helleborein, 250 
Helleborus faltdus, 251 
HeUehTUs mger, 250 
Ueloniaa, 170, 724 
Ilematein, 350 
Hematoxylin, 356 
Hematoxylon, 356 
Hemidtsmxit fndicua, 168 
Hemiptera order, 653 
Hemlock bark, 116 
pitch, lOS 
Hemp, 221 
Hempseed, 221 
Henbane, 559 
Egyptian, 561 
seed, 501 
: Hen’s egg. CSO 
Ilepatica, 249 
triloba, 249 

IlepalpleuTum tenulosvm, 4o. 

Heracleum, 470 
lanatum, 470 _ 

Herba adonidis Eestnalis, 
Hercules club. 45S 
Herom, 2S7, 28S 
Hespendm, 309, 372 
Heuchera, 3{M 
ameriearui, 304 
Ilevea bratxlitruts. 401 
Ilcxavitamm, U B P ■ 6(9 
capsules. 679 
tablets, 679 
Hexesterol. N K.H-i 
/hbttcut bancro/ltanus, 425 
I roJa-»tnenJ**, 425 
I Hickory nuts, 207 
J/icorta oiotfl, -07 
pecan, 207 

I hj/poglossua. I't'J 

I i/trudin. 652 
; ffirudo aeeora, 651 
medieinalis, 651 

' Qvtngveslrxoia, boi 

Honduras bark, 3« 

Hops, 231 

Hordeum, .^4 , 138 

rwlffare, 1 - 0 , ^7 

, Horehound. 64'8 

' black. 643 
water. 543 
white. 543 

Hormones, bu 
Horsemint. ooo 


Horse 


Stl.b.rae..» 
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Horseradish root, 303 ! 

Hound’s tongue, 521 
Huannco coen es, 304 
Human immune globutm, 77 
taeades immune serum, 77 
scaiJet fever immune serum, 
77 

serums and globulins, 77 
numulus. 221, 725 
lupulut, 221 

Hundred-leaved rose. 320 
Hungarian cbamomile, 030 
pspnka, 571 

^fy■ban£^u» (venidisiml specn- 
ctutnha, 607 
Hydnocarpic acid, 430 
Hydnocarput anfAeimintiea, 
430 

ir»cA/MJia, 430 
Hydrangea. 304, 723 
arbi>faetn$, 3(M 
Hydrangin, 304 
Hydrastine. 243. 244. 505 
hydrochloride. 344 
Hidragtia, 242, 724 
«anod<n«u. 342. 250 
Hydrocyanic a«d, 319 
diluted, 319 
llvdr^pkyUaeta, 519 
HydroQuinone, 47^ 

Hydrous laultn, 637 
raaUoSQ, 136 
l-rb&mnose, 135 
vool (at. CSS 
Hydroxycaniino, 409 
nydroxystearm sulfate. 397 
Hynenoptera order. 600 
Hyoacine, S55 
h> drabromldc, 555 
Hyoscyami semen. SOi 
Hyesc) amine. 554, 594 
bromate, 554 
hydtobrotmdo, 554 
auUate, 554 

Hyosej amus, 659, 7 25. T20. 727 
atlu$, 5C1 
^ mulicur, 5Cl 
mgtr, 659 
fiupoereaeea, b'i 
Ilvpopnum bretiTMiTH. G04 
Hyeaop shullcap, 543 


IcELMTO moM, 93 
Jelly, 94 

IchtbyocoUa, 079 
Idain, 312 

Identification key of iwftrter- 
ed drugs, 719 721,731 
Ignatia, 493, 72s 
litx paraouantnaia. 4% 
eerficUlsm, 407 
Ilhcium, 203 
aniaaium, 2(i3 
japonicum, 2C3 
rcli^KUum, 203. 2s! 
tervm. 203. 41, i 
Immersion oil, 115 
Immunogens. 70 
Impure quinine siiUate, ot)2 
India rubber, 401 
Indican aconites. Jll 
atadiracb, S90 
bdeUium, 3b9 


Indiean, capucum, 574 

colsa, 302 

coriander, 46S 
(»r& Btacch, 120 
dilJ-secd, Hfi 
fpiin, 353 
hemp, 299 
ipecac, GffT 
islap. 51fi 
itconce. 333. 300 
omum. 21t4 
physic. G07 
soHlower. 174 
aaraaparsUa IC\ 
tobacco. 621 
tori, 302 
iurmp, ISO 
tahriait, CIO 
Infiucnta vuiis vaertne. types 
A and H, 6.S 
Infusorial earth, 730 
inositol. 673 
Inaecta class. W2 
Insect Oon'crs. G39 
powder. 639 
Dalmatian. <(39 
Persian. Ctl 
Insects >n drugs. 22 
Inspeclioii snd analysis of 
tmigs. SI 
InsuUn. C96 
hyperinaulicitstn. 690 
hypotnsuUnt^. 096 
ifyectiott, 697 

losulin rcfercnco standard. 
t>96 

line insulin. 696 
Inula. 636. 72H 
hritanniea. 624 
conyta, 552 
llelenium. 630 
Ittulift. 03*. C35. 637. 6ls 
I Invert sugar. 129 
Invertase. 690 
Jmertebrolo. W2 
I^ine. bl 

I Iodoform K»u*o. 43i 
lorudiiliD. C07 
Ipeese. 603. 724 
AiBcrtcon 607 
and opium p<i«<lcr. 2V5 
l^tard. 607 
Crasiliats. 603 
CMtagena. C04 
Goaoese. 607 
Indun. G07 
NicatagQa. 603 
Psnama, 60S 
Rto. 603 
6{iurge. 399, <i0. 
fitems, 601 
atriated, 607 
tmdulat^, 607 
white, 607 
iigneous, 607 

IpeescoanljieactdjOI I 

Ipomca, 51 C. 722 «22 
resm, 617 

tpaman hatalat, Sl<> 
fiaiulMO, 516 
omabmtu. 516 
pandurota. 516 
puTjraTfa 516 
■iMuIditj. 516 
Ipurganol. SIS. 61? 

IndactM, 172 ' 


Indin,_I75, 310 

(amily, 472 
^orenitna, 174 
Oermuntea, 174 
pallida, 174 
iffsicofor. 175. 725 
rirpinica, 175 
Irwh moss. M 
Ismglass, 673 
Iso-chotestcroJ. 6V5 
I‘oduieite, 135 
Isodiilcitol. 135 
lao-ottiodin, 414 
layeupenol IbS 
laopelletierine. 449 
fiurug piinetnius, 664 


jABORSNOt. 379 
SlarahatD, 379 
I’aTiiguay. 379 
Fernambuco, 379 
Jj»ek-m-the-pulpit. ISO 
Jadarabad aloe. 160 
Jalap, 514, 722 
Brstilian, 515 
compound powder, SIS 
Indias, 516 
onxabs. £10 
rosin. 515 
root. 51* 

Tampico. 610 
wild 510 

JaiapiD. 310, 515. 517 
Jamaica docnood, 369 
emger. 177 
kino, 33Q 
QUUS16, SS4, 723 
sarsaparilla. 104 
sunaruba, 353 
Jaiaaicaa Itcorics, 33.3 
Jamostown need, SCI 
Japan wax, CCl 
Japanese aconites, Sll 
agar, 52 
belladonna. 554 
capsicum. 571 
chillies, 569 
galls, 213 
ginger, 177 
guuiong. 459 
lawpiKT, 496 
menthol, 531 
mustard, 302 
peppermint oil, 520 
star anise, 303 
lalman, CIC 
yuTeorrAua -paltiKifa. 25S 
Jatropha curtat, SO't 
Java cinnsmciR, 271 
Javaoeso cardamom. tS4 
coca Jea'.cs, 30.5 
dt^cTtoma clipSyUa, 226 
Jconerian \-Bccine. r,7 
Jeriuintj, 3C0 
Jcrvine, 59G 
JiiDSon weed, Sfil 
Joe-jiyo w ced, 031 
Juglandaeer, 307 
Juglans, 721. 722 
etfiCTM. 207 
rcfftu. 207, 333 
Juniper. 111. 727 
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Juniper berries. 111 
oil. 112 
tar. 113 
wood, 113 
oil, 113 


Lactoflavin, U.S.P., 670, 678 
Lactosazone, 131 
Lactose, 134, C87, 730 
Laetuctt dongata, 647 
muralw, C47 

1 


K 


Kalmia, 476 
Kamala, 399, 729 
Karoo buchti, 378 
Kava, 201, 725 
Kayara gum, 434 
Keratin, 693 • 

Kermes, 657 
Kesso root oil, 610 
Key for identification of pow- 
ders, 721 

Ktekxia Qfricana, 500 
elasUca, 401 

Kidney bean starch, 120 
Kien oil, 113 
King's paprika, 572 
Kino. 335, 336, 731 
African, 336 
Australian, 336, 450 
Bengal, 336 
Butea, 336 
Gambia, 336 
Jamaica, 336 
red, 836 

Kinotannie acid, 336 
Kola, 432, 729 
Kolanuts, 432 
Kdnigspaprika, 572 
Korean ginseng, 469 
Korotrin, 702 

KosleUttyka penlacarpa, 425 
Kousso, 327 
Krameria, 351, 723 
argentta, 351 
cistoides, 351 
xxina, 351 
lanceolata, 351 
payta, 351 
toTnentosa, 351 
triandra, 351 
Texas, 351 
KUmmel, 4CG 
Kumyss, 6S7 


L 


Lohiaix, 522 
Labrador tea, 479 
Lac, 657 

fermentatum, 087 
flake. 657 
seed, 657 
stick. C57 
Lacmus, 95 
Lacqueblue, 95 
Lactic acid, GbS 
organbms, 77 

LaelobatnJlus acidophilus, 77 
arabinosts, 672 
bulgaricus, 77 
casei, C75, 7lG 
lactisacidi, 77 


digitala. 81 
Lanatoside, 313, 580 

A, 580 

B, 560 

C, 580 
Lanolin, 685 
Lanthopine, 287 
Lappa, 637. 728 
Larch agaric. 91 

bark, lie 
I turpentine, 106 
Lard, 692 

benzoinated, 692 
oil, 692 

Large-flowering spurge. 399 
ijartx decidua, 116 
europxa, 106 
Larkspur. 247_ , , . , 

Larocaine hydrochloride, 369 
Larrea Iridenlalo, Z7l 
Lastosipkon eriacephalus, Hi 
tnetsanenanus. 447 
Laudanine, 287 
Laudanosine, 267 
Lauracex. 209 
Laurel family, 269 
Laurie, 395 

Caurua caaaia, 269, 271 
Ctnnamomutn, 269, 271 
TU^ia, 282 
Lavandula, 536 
lali/olia, 537 
affict^is, 536. 537 
sptca, 536, 537 
vera, 536, 537 
Lavender, 636 
floner oil, 537 
flowers, 536, 537 
od, 536. 537 
spike oil, 537 
Leaf tobacco, 665 
Leeancra, 95 
Ledum, 479 
palustre, 479 
Leea apeeiosa, 351 
Leeches. 651 
American, 651 
Australian, 051 
flve-striped, 051 
gray, 651 
green, 651 
speckled, 65l * 

Legumtnoax, 329 
Legunolnoua starches, tcJ 
Lemon. 374 
balm, 546 
juice, 374 

^^in^pda of extraction- 

terpeneless. 375, 3«C 
peel, 374 

Leopard’s bane. 6-4 
Leptandra, 582, 726 


I Levant caraway, 460 
' wormseed. 629 
Levulose. 135 
Liatris, 343 
Lichens. 93 
Licorice. 332 
American, 333 
extract, 332 
Indian, 333 
Jamaican, 333 
Manchurian, 333 
root, 329 
wild, 333 
Life root, 646 
I Light oil of camphor. 279 
I Lignum junipen, 113 
I iitx, 370 
I Lilaeex, 150 
Lily family, 160 
Lily-of-the-valley floiiers, 162 
root, 162 
Lime juice, 376 
Limettm, 311 
Limonene, 372, _375 
Limowtum earolinionun, 4S, 
Linaeeee, 361 
Lmalool, 635 
Linimentum ealna, 364 
Lmcdeie, 395 
Linolcnic acid. 395. o63 
Linseed. 301, 728 
meal, 364 . 
oil, 363 

raw oil, 363 . . 

Linum usitofMJimiim, JUi 
Lipase. 69®. 

622 

Aftxico,na, 522 
tcaherrima, 622 
Lippiol. 522 
Liquid apiol.4.0 
glucose, 1S4 

l^^ambar ontnlal^, 305 
slVTocifiua, 305 
Liriodendron 
LUkrxa caurfiM, 400 
Liimus, 91, 95 
Lilsea ci^rota, l»-* 
cubtba, 194 . 

Liver extracts, oral. <1^ 

InJitWD II.S 

~,,th stomaeii, 

Liver-stomachendoenn . 

function, >15 

Srsr 

8 P.. 716 

Liverwort. 249 

Lobelanidme, 6-J 
Lobelanine.C-J , 

Lobelia. 621, 623. 
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Lobeline, €23 
bLobebne, €23 
Lobehnc liydrochlonde. G23 
Loco-weed, SOC) 

Locust bark, 300 
Lo5aiiia«cj:, 400 
Logwood, 350 
ironeftocor^u* chryiophyllut, 


nicott, 353 

235 

Long fatiehu, 378 
nutmeg, 200 
I>eppet, 200 
Lophapftora spp , -m. 

Lota maeuioan, GO-1 
Louisiana long pepi^er, SOs 
eport pepper, 5t>s 
Loxa bark. 590 
Lumisteroi. 007 
Lungwort, 321 
Lvpinvi olbua, 188 
Lupuhn, 221, 729 
Luteolm, 311 

I/ijcaptrtMon tacvUntvm, 5G0 
Lvtopodiatts, 100 

Lveojwdialet, 57, 100 
Lytopodium, 100, 729 
snnotsnum, IQl 
crnivni, lOl 
cZatolum, 100, 101 
eomplsnalum, 101 
tnundoiunt, lOl 
p«2vlncAoxd<». iOl 
rubruffi, 101 
taururva, 101 
telago, 100 
l/ycopu«, 543 
nropsui, M3 
vireintrue, 543 


Malt sugar, 136 
Maltaite, coo 
Melted bariej', 138 
mdk, 6b7 
Mtdtosaeone, 131 
Maltose, 134. 136 
Malva foEia. 425 
fOtundf/<Aia, 425 
4^ 

Motxaetx, 423 


Matricaria ckantctnilla, G2C 
1 Mauritius \aiulja, IHT 
1 Maw seed 230 
Maj- apple 232 
Maj-weed, G2S 

Measles eoavaiesccut serum. 


propi)> lactic serum, “7 
Mecca senna, 317 
j Mccocic acid. Ssd 


I .\folTaiiacva pentacarpaa 42S j Meconine, Ss? 


I matnxontia. 680 
I Manaca. $88. 721 
I Manaeioe, SCS 
' iMftQcbursan benricc, 311 
Mandelic acid, 319 

d-mandet«c acid 3li) 
l-mandebe acid, 30 
d-l-Rtan<Ietic acid dl9 
Mandeloisitnie, 3tS, 320 
d-manrtelonitnre 315, 320 
1-niandelonitnU-, 315 3A1 
(M-mandelnmlrile 115.320 
Mandragora. 651 
^ffiftnaFum. 651 
Mandrake. 252 
Mancrote citract, 359 
Stanthot ttniUnloi 120 
Olcttoctt, 401 
paimeuta, 403 
utdtMtiTia. 402 
; Manila elemi, 3S9 
Manna. 488 
sugar, 134. 135 
i Mannilc. 135 4V>. 4'>0 


I Meeonodsne, 287 
' ^Itiiicago sdtira. 300 
Mel fiOO 

MelaUuea Uucadendron 452 
.l/cjia aicd/inuh, 390 
'\ldtacex 3s0 
' Meiiiotin. 311 
MeJiiotus 243. 720 
I Q^lMSlfflC. 311 
I officinalis. 313 
j Meli-'Sa, 54(i 
offctrvilis, 546 
i McInicifB, 057 
, Menadione, 069, 07S 
Bisulfite, tr S P . 0*8 
I in;ect)i>i>, 678 
; sodium bisulfite, CGO, 078 
j tablets 67K 
\ Menspliihene, U S P , 678 
McoaptlKin?, 678 
MeDingitui wrum, 70 
Ifenupermac'*, 257 
AfKiispermum, 259 
259 


Manmtoi. 134, 135 4'>s 4-'!) I ,l/rnlA« oijwtiea, 544 


MtCAflstR msee, 207 
nutmeg. 260 
Mace. 206, 725 
Macrotin, 217 
.Ifacrotojnta ccjjftalolf*. 521 
Macrotys. 245 
Madagrucar cardamom. 184 
Madder, dyer's. 009 
family, 590 
Madras capsicum. 571 
cltdlics, 569 
cochineal, 0.50 
Msgnesia, beavy. 750 
^ light, 730 
Magnolia, 203 
famiJi-, 202 
fflauca, 202 
V”tiVin«<ind, 202 
Mognoluicex, 202 
Mahogany family, 3‘^9 
5/aAonta aavif.Jitim ’“id 


...o.iugany lamuy, 
aiahonus aquiMtntn, 254. dM 
Mo-IIuang, 116 
Maidenhair fern, 03 
3fajDrona hortenns, 544 
Male fern, 97 
nutmeg, 200 

.Vallotut pJidipptnCTiju, ana 
Mallow family, 422 
leases. 425. 726 
M«U, IJR 
diastase. OQO 
Mtract, 13» 


M’aRnosc. 4s7 
Maple. 40S 
black sugar. 40*4 
family, 408 
mountain, 400 
lock, 40H 
sitter, 409 
sugsr, 408 
white. 400 

Maracaibo copaiba, 319 
Maronham copaiba. 349 
laborsndi. 379 
Marants I33. 185 
arunHinacex. 120. P'S 
ataich, 729 
MaranCaerr. 1S4 
Margosa. 390 
Mangold. 028 
. Manhuatia, 219 
' Marjoram. Ml 
sweet. 544 
wlM.641 
ifarmbttitn, 543 
fulgare, 643 

.tfarfdenta CHiufuranffo. 61 1 
CTwto, 519 

' Marsh ro^emao'. 4''3 
; ekuilran. 64 1 
tea. 470 
trefoil. 504 

' Marshmalhja flowm 425 
I iM^ea. 425 
I Mar4i-m'»Uow root 433 
! Martimqno ginger, iif 
I MastWHOTt. 470 
MasUe. 4at 730 
I Mastieh. 403 
MatA. 43a 
Matico. 2tt». 727 
Mstntsns. C2h, <2u 


art«nat«, 5M 
oil. 529 

piperflKnta, 529 
tar eono/feniw, 544 


I Pult^iKm, S44 

I tpicofa, 53.9, 534 
ttndts, 533, 534 
.9fentliol. 529, 633 
Meathone, 529 
Mcnthyl aretale, 529 
Menyanthes. 50l 
<n/ofwit«, 501 
Mescal buttons, 446 
I MesrjuitB gum 353 
I Metamucil, S90 
I Methanul 210 
J 6-Mcthyl-^sruletm, 549 
1 Metb>l aleobtil, 210 
! salievlatc, 209. 
j Methyl-cephoi'line. 606 
( h-Melhjleeeuietiii. 497, 515 
Methylhrdrocotoin, 414 
2-Meth> l-Nsphthoriuinlne, 
U S P 67 h 

Mcthjlpcileliorine, 419 
MethyUestostetune U.S.P 


.Xftlhi/aUciin, 201 

.Vflrorjilei* Ixta, M's 

I rumpAli 141 

species, 120 

Mctjcainc hjdrocliloride, 309 
Mexican allspice. 454 
sartaparilla, 1G4 
arammony.SlG 


s-ftlcnan. 016 
sanilU, IhT 
Mwcieon, 4to 
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Mezereon family, 446 
Mezereum, ^0, 729 
Microchemiatry, 40 
of the balsams, 486 
of the sugars, 130 
of the volatile oil drugs, 527 
Microscopic evaluation of 
drugs, 39 

Mierosublimation, 41 
Middlings, 127 
Milfoil, 645 
Milk, 087 
buttermilk, G87 
condensed, 687 I 

cow’s, 687 I 

fermented, 687 
malted, 687 
skimmed, 687 
sugar, 687 

Milkweed, 513 ' 

common, 513 
familj', 511 
swamp, 513 
Milkwort family, 390 
Mimoiaces, 329 
Mint family, 522 
Mints, 527 
Minvaops halala, 483 
MitcheUa, 60S. 724 
repens, 60S 

Mixed enteiio vaccine, • 
^Iixtu^es of powdered 
721 

Moccasin venom, 72 
Modified msulm, 693 
Mogador caraway, 406 
Mogdad coffee, 609 
Molasses, 130 
Mobsch reaction, 130 
Mollusca, 052 
Monarda, 536 
didyma, 535, 530 
oil, 635 
fiatuloaa, 530 
oil, 536 

punctata, 636, 53^^ 


Mullein seed, 623 
Mulu kilavarv, 389 
Muroxide reaction, 434 
Muscatel sage, 539 
Musk, 683 
root, 473 ‘ 
Muskmelon, 621 
Mustard, 298 
black, 295, 298 
brown, 298 
Dakota, 300 
famib’v 294 
French, 302 
German, 302 
flour. 302, 728 
Indian, 296 
Japanese, 297. 302 
oil, volatile, 303 
paste, 302 
prepared, 302 
sarepta, 296, 301 
Trieste, 296 
white, 298. 301 
wild, 300 


aspienatjiHM, 
carofmcnsis, 207 
cert/era, 206 
gale, 507 
Myncaceae, 206 
Myrlcui, C9I 
Myristic acid, 395, 663 
Mynstica, 265 
arffcnlea, 260, 267 
6tcuAp6<z, 266 
/alua, 266 
fraorana, 260 
malabarica, 207 
offieinalia, 266 
ml. 266 


IMuuipeuiei si.aiuuiuii^', 01 ^ 
Moonseed family, 257 
Moraces, 219 
Morning glory, 516 
family, 614 
Morphine. 2S7, 505 
acetate, 287 
hydrochloride, 287 
sulfate, 2S7 

Moschidffl subfamily, 0S2 
^loschus. GS3 
tnosehiferus, GS3 
Mother of cloves, 452 
Rlother-of'thyme. 536 
Mountain balm, 530 
maple, 614 
Mucic acid tost, 132 
Mucilages. 333 
Mucuna, 35S, 729 
prurient, 358 
Mulberry family, 219 
Mullein flowers, GSO 
leaves, 585, 727 


Afncan, 387 
Arabian, 3S7 
East Indian, 389 
family, 3S7 
gum, 3S7 
Somab, 3S7 
Yemen, 387 
Mprtaces, 449 
Rlyrtillin, 312 
Myrtle family. 4-W ^ 
Rlyxedcma, 704, 705 


H 

Narceine, 287, 290 
Narcotme, 287. 290 59,> 
Naregamui ofofa, 607 
Nanngin, 372 
Natal oloc, 160 _ 

National Formulary, 
Natural origin, 14 


Natural Vitamin A in Oil 
U.S P.. 676 

Nearctic crotshdea antivenin. 
679 

Neat’s foot oil, GS9 
Nectandra, 261 
coto, 281 
Rodisei, 261 
Neen bark, 390 
Neiaterm tnfracefliflum, 76 
NemathelmirUhea, C5I 
Neoprene, 401 
Nepal cardamoms, 334 
Nepeta catana, 540 
Neroli. 374 
Nettle family, 222 
Neuroapora sitophUia, C74 
New Jersey tea, 421 
i Ngai camphor, 279 
Niacin, C71, 678 
Niacinamide, 671, 678 
Nicaragua ipecac, 603 
Xieoliarut persi'ca, 565 
rutltea, 565 


tablets, 078 
Xigello doffuzicena, 4C0 
fain'o, 406 

seed, 466 , ... 

Night-blooming cereu% 
Nightshade family, 51« „ 
Nitrogcn-fixmg bacteria, < ' 
Nitrous acid test, 160 
Non-destearinated cod H'w 
oil, C63, 677 , . , 

ffon • sterilised absorbent 

STorth American anti-snake- 
bite serum. 7C 
antivenin, 679 

Russian 

'forthern pnekb’ ““ 

xanthoxylum. 723 , . .rg. 
^otes on tho key 
cation of powdered drugs, 

lut shells, -01 

rutgaU. 212. 722. .23 
rutmeg, 265, 7—'> 
fami!y.2W 
hitrose. 6S7 
r,ir vomica. . 


39 . "29 

rvie. 
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Odoniagpia lillocalis, fi<V( 

Odor of dru(^, 38 
Oenjn, 3J2 
Official drugs, 50. 31 
assays, 32 
deOnitjon, 31 
description, 3l 
dose, 32 
synonyms, 31 
tests, 31 
title. 31 

Oil, Burbot hver, 004 
cod hver, 603 
halibut UvCT, 603 
non-destearinaled, 003 
Oii of Ajonan, 535 
of allapicc, 455 
of American wormseod, 233 
of accelica. 472 
oi anise. 403 
of anthemis, C2.8 
o! arbor vitte. 114 
of hay, 4SG 
of bergaraol, 370 
of botuln, 481 
of birch tar, rectified. 200 
of bittor almond, 310 
of cads, 113 
of caiuput, 4S3 
of camphor, 279 
of Canada erigeron. <U6 
of caraway*, 4G6 
of cardamom. }b3 
of cassia, 271, S74 
of ehenopodium, 331 
of ci&namoQ, 271, 374 
of cloves. 453 
of copaiba, 349 
of coriander, 4GS 
of cubeh, 193 
of dwarf pine needles, 11 1 
of engeron, CIS 
of eucalyptus, 450 
of fennel, 4G5 
of flaxseed, 363 
of fieahane, 642 
of saulthena. 4Sl 
of Japanese valerian, filrt 
of juniper, ill 
of lavender, 636 
fiowcfs, 537 
of lemon, 375 
of marc. 207 
of royreia, 450 
of myrwtira. 2ii0 
of neroh, 374 
of nutmeg. 2GG 
of orange, 372 
flowen, 373 
of origanum, 545 
of pennyroyal, 544 
of peppermint, S2s 
of pimento, 455 
of fo»e. 224 
of rosemary, 537 
of me. 378 

of Russian pennyreval 6-14 
of eambucus. (.14 
otsandalftood. 223 
Bast African, 223 
fill, 223 

^uth Australian. 223 
Jvest Australian. 223 
>>est Indian. 223 
of sassafras, 2s0 
of savin. 114 


Oil of aesame, 5S7 
of Bpearmint. 534 
of apike lavender, S3T 
of sweet almond, 31^ 
birch. 209. 4*11 

oran^, 372 
of tar. aiO 
of Uieobroma 431 
of thuja, 114 
of ^>me. S3S 
of tnrpeatiae. 108 
of valerian, 610 
of ’aintcrBrccn, 481 
of woimwood, C44 
perromorph Uv er, U* f 
obark Itrer, 061 
Oils, fixed, 48. .194 
volatile, 4S. 105. 52J 
Old tuberculifl, 71 
OJra europsra, 487 
Otfoeex 4S7 

Oleic ackI. 395 003 M>t 


685 


Otem. 692 
Oleoresin-v. 48. 104 
natural. 101 

Oleovitanim A, U S P . 

A and D. U 8 r . 07T 
concentrated, <>77 
capsules, 077 
capsules 677 
D. U S P . Synthetic 077 
Oleum cajaputv. 453 
engerotilu. 645 
liaultbens. 481 
l.edeoms, 544 
tavaoduia), 536 
florum, 537 
monsrds. 536 
origani. 545 
mvci. 209 
valerioze, 616 
Ohbanuio, 3^9 
Olive family, 487 
oil. 487 
■tone. 487 
■weot ml. 487 
wood, 4S7 
Oliver bark. 276 
Ononi$ tpinota, 333 
Opaque bdellium, 380 
Ojwrcufvaa (ttrptikvm, 516 

(>pl)idta. C79 


730 


alkaloids of. 287 
Ctimcse, 284 
deoarnTtixed, 285 
deodorized. 255 
I^yptian, 284 
granulated 2H5 
gum, 283 
Indian, 284 
Persian, 283 
powdexw, 385 
Turkey. 383 
Opopsnax, 289 
Opunita &ieemtllt/era, 651 


Oral liver estoacts, 714 
Orange, 371 
benm, 373 
Intter oil. 373 
peel. 372 
nower oil, 374 
water, 374 
flowers. 373 
OU.37S 


j Orange oil. method-, of evtrac- 
' tion 375 

terpencie-is. .'175 i“f< 
sweet oil, S72 
I pec!, 371 
I Orchid family, 185 
I Orehula^x, 185 
! Orchil, 94 

* Orcbil coriophoro, Ifj8 
j milUana !s& 
t odoroitsaima. IHS 
[ aimia iss 
Oreinol, 95 
Ordca! lieaij 340 
Oregon balsam !07 
I grape roof. 254 
I Orgamolcptic evalu.iiinii of 
I drugs. 35 

j Oriental cRvheff-iiut 40h 
J Origanuna. 545 
j crdieum. 63ff 
j dtdamnuf 536 
i rtajorana £44 
j oil. 545 
I lu^err 545 
I Orinoco siroarubn, 386 
I Orizaba jalap, 5U> 
i Ofleon 438 
Orctsui. 622 
Orris. 174, 723 
root. 174 

OrthofornJ»NeWi 370 
Orpta galtta, 120, 139, ft7M 
Os. G93 
ttpui, CSS 

Ovacotin from date, MI 
from honey. 181 
Oimundn efcj/fcmona 08 
Qetrea nroirtKina, 0S3 
Oswego tea, 536 
Otyru fenu^fofia, S23 
OnMuAua Tfpolw, C79 
Otto of rose, 321 
Ouabain, 313. 610 
G-atrenhanthin, SlO 
Ovarian Ra'idue, N.F , 71 1 
Ovary, N.F , 7il 
Oeis one*, 653, 684, 685 
Ov bile, fehh 

extract, 6K7 
Oxalic acid, 212 
Oxgall. 656 

Ocuiuing enxjtnes, C90 
Oxytocin, C99 
OystcMheil, 652 
prepared, 652 


Packaoinq of druK', 22, 25 
Pa/aqui/n spp., 482 
1*816 catechu, 607 
cinchona, 596 
Peruvian bark, 5% 
ro«c. .126 

I'Bjerobang bentnin, 450 
/'ofietirra drnsijfara. 2M 
Pnim oil, 147 
Patmr, J43 

f^slmitic acid, 3S5, £IS. 
W4. bbJ 

Panama ipecac. 00.7 
rubber, 401 
Panaquilon. 459 
Panax /rviteatum, 459 
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Panax ginseng, 459 
gvinquefolium, 459 
Tppens, 459 
Pancreas, 696 
islets of Langerharis, C96 
Pancreatin, 692 
Pansy, 442 
Pantothenic acid, 072 
Papain, 443, 690 
peptidase I, 690 
Papaver, 285 
rhceas, 287 

somniferum, 282, 285,286 
var, album, 282, 2S5 
Papaveracex, 282 
Papaverine, 2S9, 595 
hydrochloride, 287, 289 
Papaw family, 443 
PapUionaees, 329 
Paprika, 571 
Hungarian, 571 
King’s, 572 
rose, 571 
Spanish, 572 
■Turkish, 671 
Papua mace, 267 
nutmeg, 2GC 
Para arrowroot. 402 
copaiba, 840 
sardaparUla. 104, lOS 
Para>aminobenzoio acid, 074 
Para-coto bark, 281 
Paraguay jaborandi, 379 
^ tea, 438 


uses, (oo, lu-i 
Pareira, 259, 724 
Parenteral liver extracts, 716 
Parostemine, 281 
Parostemmine, 281 
Parsley fruit, 470 
root, 470 
Parsleyseed, 470 
Parlkemum argeniatum, 401 
PasQue Rower, 249 
Passiflora, 443, 726 
incarna;a, 443 
lutea, 443 
PassifloTacex, 442 
Passion flower family, 442 
vme, 443 

Pasteur treatment, 67 
Pasteurella pesUa, 69 
Paullinia cupana, 409 
Payena spp., 482 
Payta krameria, 351 
Pea starch, 120 
Peach kernel oil, 319 
Peanut, 355 
butter, 355 
hay, 355 
oil, 355 
cake, 355 
Pearl barley, 139 
Pecan nut. 207 
Pectase, 690 
Pectin, 376 
sugar, 135 


Pedaliaeese, 586 
Pelargonin, 312 
Pelletienne, 449 
tannate, 447, 448 
Pellitory, 643 
German. 6^ 

Peltigera ajAthoaa, 94 
Penang benzoin, 4S6 
rubber, 401 
Penicillin, TO 
Neiaaena, 78 
nolatum, 78 
Pennyroyal, 544, 727 
European, 544 
oil, 544 
Ilussian, 544 

Penladeama bulyraeeum, 433 
Pentavalent gas gangrene an 
titoxin, 75 
Peonin, 312 

Peperomxa acumtnala, 200 
Pepo, 72S 
Pepper, black, 195 
family. 193 
hull, 197 
red. 5(^ 
shell. 199 
white, 199 

Peppermint, 527, 727 
oiT, 528 
American, 529 
English, 529 
Japanese, 531 
Pepsin, 690, 091 

„<>t« A01 


ins^ powder, 641 
opium. 283 
tragacanth. 335 
Persic oil, 319 
Persimmon, 483 
Peru balsam. 337 
Peru-resmotannol cinnamate 
338 

Peruvian balsam, 337 
bark. 590 

Pclrosrlinum aalwuvt, 470 
Peueedanum aov>a, 466, 470 
Pkxo^yees.SO 
Pharmaceutical resuis, 
Pharmacognosy, analytical, 
61 

definition of. 11 
Instory of, 11 
medical, 12 

Phaseolua muUtftorua, oou 
vvlgaru. 120 
Phasianid* famfly, 679 
Pheasant’s eye, 249 /, 

Phellandrene, 465 
E^enacaine hydrochloride, 

368 

Phenylhydrazme reactions, 

Phi^elphia fleabane. 645 
FMeum pratenae, 649 
Phiobatanniiis, 215 
Phlorhisin, 309 


Phlox ovala, 500 
Phanix daetylifera, 14S 
Phyaeter macrocepkalvt, CSl 
Pliyseteridffl, 680 
Physic nuts, 398 
Physical evaluation of drugs, 
45 

Physostigma, 340 
Qjlindrospemvm, 341 
venenoaum, 340 
Physostigmine, 595 
salicylate, 341 
sulfate, 341 
Phytelephas, sp , 14S 
maeroearpa. 609 
Phytolacca, 233. 724 
ontertcana, 235 
fruit. 23G 
Phytolaecacex, 235 
Phytomelane, 636 
Pieea eajiadensis, 108 
exeelsa, 108 
mariana, 108 
rubra, 108 

I Picrxna guaasiouiea, 3S6 
^ Pieraama exeel$a,3'<i, 385. 3SC 
' a-Picrasmin, 386 
b-Picrasmin, 3S0 
Picrocrocm, 172 
Ficropodophyllmt -54 
Picrotoxin. 263 
Pigment glycosides, 3U 
PiJl-bcaring spurge. 389 
Pilocarpine, 380. 6W 
hydrochloride, 380 
nitrate, 3S0 
Pilocarpus. 379 
jaborandi, 379, 3^® .. 

mxeTophyllus, 3i9, ,380 
ptnnaiifelia, 3/9 
Pimenta, 454 
aerti, 455 

var. o/n/oha. 456 
oMeinahs, 454, 455 
oU. 455 
Ttteemosa, 450 
Pimenton, 672 
Rmiento, 6f- 
Pimpernel, 462 
PimpinelJa, 462 
aniaum, 460 
magM. 462 
eazifrcm. 4p 
Pine needle on, ii* 

°“;™bioi.iK>nmntrate.lll 

pollen. 729 
tar, 110 
Pinene, 635 „ 

I Pink root. 499, 498 
: Fwusmupo. Ill 

ptnaslfr.'lOo, 1™ 

‘pumUioi in jj 1J4 
eylzestris, 105, i* 
itrobtta, llo 
I tspdOf 105 

belle, 145 
borbonese, 19* 
dusii. 194 

longurn. 200 
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Pt-per, melh}/»ticum, 201 
105 

offieinarum, 200 
PfdictUosum, 101 
ribesoides, IW 
3umaiTanum, 194 
' 8i(fKi/(cuni, 200 
Ptperacex, 103 
Pipenne, 190 

Piperonal (hehotropJn), 2'<1 
PjpsKsea'a, 479 
PifKoategvi pwonis, 615 
Pueea, 062 

erylhrina, SCO 
Pistachio nut, 400 
Putacut Itnliseus, 403 
ierebinihvnua, 405 
tcM, 40G 

Pttum eaiivum, 120 
Pitch, no 
Pitocin. 699 
Ampuls. N N.R., 700 
Pitrcssin, 693 
Ampuls, N N.R., 700 
Tannatein Od.NN.tl., TOO 
Pituitary body. 63S 
anterior Jobe. 700 
fuociiona, TOO 
hyricrfunetion, 701 
hypofunction. 701 
preparations, 703 
therapeutic uses, 703 
hyperfunc^on. C99 
ofncial preparatKiRs, 700 
posterior lobs, COS. 099 
therapeutic use, 009 
Pituri. 506 
Ptx nipre, 110 
Placental extract. 77 
bacterial vaccine, 69 
proph>laetic vaceme, C9 
vaccine, 69 
Plain ^ute, 427 
Plao/agiruteex, 6^7 

Piaatflgo, 5S7 
arenano, 587 
tndica. 687. 683 
£>ta<a, 587, 689, 59Q 
jMjiWvum, 5S7. 6SS. 500 
seed, 587 

Want disorders. Cl 
Plantain famib’. 587 
seed, 687 
Indian. 58? 
Pla/vMmtn/bety 651 
I'ieuriay root. 513 
Plum kernels, 318 
PmumalapAoruf dicpo, 604 
Pneumonia serum, type spo* 
eific. 76 

Poa praientit, 649 
PoatfC &?<rnca, 393 
POdophyllotosui, 254 
I'odophyllujn, 252, 722 
cwHvfi. 254 
tKr/KUni. 254 
pd/aium, 252. 254 
resin, 254 

Poison doR-Rood, 405 
cider, 405 
hetniock. 4C.S 
ivy, 405 
oak, 405 
sumac. 405 
Poiaonous funai, p’ 

Poke bemes. 2J6 


Poke loot, 235 
Pokeweed fanul}', 235 
PollinoM3, C47 
Poil/adenw ptpenearpa. 1 
PpliUPila -idba, 391 


rvbelia, 393 
senepa, 3dl 
Pidi/golaeeai, 390 
Polygalio acid, 391 
Poll/{nr>a*ex, 227 
Po])^tina.tuia, 164 
commutatum, 104 
Po/gponu m Merto, 2<l i 
PoljfpodiQeex, 97 
Polypodwim, 98 
family^ 97 
vtdffare, 98 

PolwwrMa offiaaaUa, 9j , 9d 
PoSyaetaa nodosa 459 
I\iraegranate bark, 447 7j 
723 

{amity, 447 
frait, 447 
rind. 447 

pdlctierine tannate. 447 
root and etrot bark, 447 
bark. 417 

i\impOR9t eaoilla 188 

Pontocamc hydrochloride 31 
Poplar bark. 202 
bud. 203 

Poppy eapvulcfc. 2^5 
(aoidy, 282 
seed. 2b6 
oil, 2ii6 
caSie. 2-8<> 

I'opuim. 202, 310 
Pupulus olba. 203 

oai$ams/ent, 201, 201 
candttana, ^1. 203 
nipra, 206 
tacamafuuea. 203 
Ponftra, C5J 
Port wuie. 421 

IVstenor lobe of pituitary 
body, 698. 699 
Pituitary, U S P . “00 
iiuection. 700 
Potato, 133 
fly. 660 

starch, 120, 729 
Peicnfilla fomentiWa. 12S 
llondered cocoa, 4J1 
defatted eiyot 
digitaUa, 572 
droxs. 717 
adulteration, 731 
eaatDinstion, 7l7 
identificatton key. 719, 
731. 731 
mixtures, 721 
cotes on the key, 720 
procedure for idcntiflea' 
tion 719 
opium, 355 
oxgall extract, 687 
btomaifli. U S P . 71S 
IVwder of aloes mpI CilieJh. 
441 

I’oadere, key for the wieniifi- 
cation s>f, 721 
IVegcancy tests, 702 
Premorin, N NJt„ “11 
Premivx arborot, ISO. S22 
i'repsred cacao. 430 


1>) 


) Prepaied chalk, 651 
ergot. 88 
mustard, 302 
ayater vhcU, 652 
Prcwrvtd pnsoT 177 
i Prickly B.-.h Lark, 3M 
I iio’tLern, A8l 

* southern 381 

bcrrit.8 A8,i 
; elder 458 
, Pnnox 407 
I verUcdlattis. 407 
I I’nicsine lioralc. 3L‘) 

; hjdrophloridc 3(>9 
I iiitiate 3li9 
{ proredure for jduiififiraf ; 

of powdered tlitig*; 7 
I 721-731 
Pioye^terone, 70'J 
US P,713 

Propagation of diugs 55 
Pro«o;«!,»ufi/lor<t, 'J51 
Protxname sint-iiiaulwi iniee- 
tion, 0')S 
I Pfoteitia. 49 
; ProtfXiIyiic eu*.vme< 690 
Ihotociirorifie, 495 
■ ProUijervinc. 590 
Protopine. 2s7 
Protoioc 051 
Provitsmins'A, <j<>S 
-D, 606 

Prulaurasin 312, 320 
Prunofiii, 312 
Prune, 323 
kernela, Slk 
pulp 323 

Prwnus amyedaliit. Slti, 3ls 

duldi, 310 
ormentocu, 319 
cemrus. 331, 322 
domtslyca, 823 
iaurecerasus, 330 
raaWcO, 34.') 
padut, 312 
pcrcioa, 319 
ccrofvna. 320 
Prussic acid, 319 
Patudomonus rorficicofa, 77 
I^udypeUctierine, 449 
Ibeudotannina. 215 
Pteudocavga deupfoeii, 107 
Wychotnne, 601, i»0(» 
ftjlitura, SS7 
blond, 587 

seed, 587 

Tronch, 6K7 

Spanish, 5S7 
Pldea Snfeiiala. 408 
Ptcrcoj glutamic, acid. 075 
Plendfum tviudxnvm, 98 
/hrivfo/iA^fa. 97 
Ptendophytes, 07 
PCefoearpua ennaetoua, 330 
marmpivm, 335, 330 
tanlaitntia, 330, 3.17 
Pulmonsria. 521 
oxiieintfiis. 521 
ihilsaliila, 219. 728 
Ihil-o (amib . 329 
jhilvis sansrum. 680 
Ihimpkin family, filG 
seed, 020 

Punioi prann/um, 447 
PunKocfjr. 447 
Purgioe ca*sia. 353 
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Purging nuts. 39S 
root, cor 

Punfied animal charcocl, 20G, 
G93 

antidiphtheric serum, 74 
antitotanic serum, 75 
cotton, 425 
infusorial earth, 80 
kieselguhr, SO 

protein derivative of tuber- 
culm, 71 

siiiceous earth, 80 
storax, 306 

Purple stramonium, 502 
Pyrethri flares, 039 
I’yrethrin I, 642 
II. 642 

Pyrethrine, 043 
Pyrethrum. 639, 643 
flowers, 725 
root, 643 
Pyridoxal, 673 
PS^idoxamine, 673 
Pyridoxins, 673, 678 
I^rocatechol, 60S 
Pyroeallie acid. 210 
I^rogallol, 316 
Pyrogallotannins, 215 
IVrola maculata, 480 
Pyrololdese, 477 
Pyrulana pubsra, 222 
Pyrus malus, 323 


QUASaiA, 3S4, 727 
amara, 3S4, 385, 3^6 
bark, 3S6 
cups, 385 
fasiily, 384 
Jamaica, 384, 723 
Surinam, 384, 723 
Qua<tsiD, 386 
Quebrachine, 51 1 
Quebracho, 511 
bark, 511 
bianco, 5U 
Queen's loot, 398 
Quercetnn, 311 
Quercitron bark, 211 
Quercus, 211 
alba, 211 
coccinea, 213 
xmbTteana, 213 
infectoria, 212 
lobata, 213 
oecidentalis, 211 
8w?>er, 211 
linctortMs, 311 
veliilina, 211 
tiircns, 213 
QmUaja. 326. 722 
saponaria, 320 
Quillajasapotoxin, 32” 
Quince seed, 323 
ielly, 324 
Quinrc acid, GOO 
Qmnidme, 601 
sulfate, COl 
Quinine, COl, C02 


INDEX 


Quinine, 
gryeerophosphate. 602 
hydrol^mide, 602 
hydrochloride, 602 
lOT>ophosphite. 602 
phosphate, 602 
salicylate, 602 
sulfate, 602 
tannate, 603 

valerate (valcrinate), 603 
Quinone, 600 
Quinovin, QOQ 
Ouiagvtdia indica, 6^ 


Kabieh vaccine, 67 
Racemic mandelic acid, 319 
Radix ginseng, 459 
itcarancus^. 141 
ptdmx ehristi. 192 
Ragwort, 64C 
Raisins. 421 
California, 421 
Corinthian. 421 
Italian, 421 
Malaga, 421 
Spanish, 421 
Sultana, 421 
Ramana staehy<ndt8, 279 
Ranuneulaeeg, 238, 256 
Ranunculus bulbasus, 249 
Rape seed, 301 
Rasamafa wood oil, 306 
Raspberry, 322 
luice, 323 
syrup, 323 
Rattlesnake. 679 
Raw linseed oil. 363 • 
Rectifled bireb tar oil, 309 
tar oil. 110 . 
turpentine oil. 109 
Red algm, 8S 
bark. 590 
cedar. 114 
> cinchona, 590 

^over blossoms, 344 
gum. 450 

Peruvian bark, 596 
raspberries, 322 
raspberry juice, 322 
root, 421 
rose, 324 

saunders, 336, 727 
squiU, 1C2 
wines, 421 

Reference standard posterior 
pituitary powder, 699 
Refined tetanus toxoid, 73 
Regaliz de Cuba, 522 
Remij'M pedunei^ala, wu 
purdieana, 600 
Rennui. 690 
Reptiles, 679 
ReptiJia dass, 679 
Reseda luleda, 311 
Resenee. 104 
Resm, 109 
adc», 103 
alcohcjs, 103 
• ar, 351 

draoonJa, 14/ 

Uca, 515 
scBuimomi, 517 
Resinols, 103 


Resinotannob, 103 
Resins, 4S, 103 
Rhamnaeex, 410 
I Rhamnetin, 347 
; Rhamnose, 134, J35‘ 
Rhamnus eahfoniea, 412, 416 
carnioUca, 417 
calhanica,4i0.4lS, 419, 726 
fruit. 418,419 
frangula, 416, 417 
infeeiOTia, 419 
, puTshiana, 411, 410 
taxaliha, 419 
Rhapontic rhubarb, 233 
Rhaponticin, 332 
Rhatany, 351 
Rheum offi^nale, 227 
palmatum, 227, 232 
rhaponlteum, 227, 232 
Rkizophora mangle, 359 ' 
mueranala, 359 
Rhododendron, 476, 479 
I Rhodophycex, 82 
Rhubarb, 227. 722 
Rhus diversiloba, 406 
fruits, 405 
galb. 405 
glabiVi 405, 727 
.japoniea, 213, 40C 
radieans, 405 
semilnta, 213. 406 , 

suceedanea.iOG 
toxic^endron, 405, 406 
lyjihina, 405 
rerniei/era, 406 
temiXi 405 
Riboflavin. 670 
V.S.P , 678 
injection. 6i8 
taWets, 676 
Rico bran, ISO 
U S P., 678 
polislungs, 189 
extract, 140 
U-.S-P., 676 
starch, 120. <29 „ 

Riekardta scabra. bU. 

I Ricmoleio acid, 395^6 
Rietnus eommunfs, 
Rickeittir.GO 
•prouaseki, 69 
Rio ipecac. 603 
Riodjne, 3^ 

Roasted coffee, bU-i 
' Robmia. 360 „ „ 

pseudacaexa. 333, 300 
Rocellafunf^^' 
ttne/ofm. 94. 95 _ 

Rockrose family, . 

Rocky Mountsm spotted 
/ever_ vaccine, os# 

Rodentift. 427 

Roller 

Roman cbamoroue- 
fennel, 463 
Rosa 

canino. IS®' r" 

eeniifoUa, 3-b 

damascem, 3-o 
<7alh-M.324 

liosacex, 314. 226 

Rosx eamnx {Tua^ 

Rose. S24 
attar of. 324 
family, 314 
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Rose, French, 324 
hips, S2C ' 
hundred-leaved, 32ti 
oil. 32t 
otto of, 334 
pale, 320 
paprika. 571 
red, 324 

Stronger vitilcr, 32G 
Aiatcr, 326 
Roseroantins, 637 
ofktnaht, 537 
Rosemary. 53“ 
lc3\ es. 
oil, 537, 53S 
Rosenpapwka, 671 
Rosin, 109, 730 
Roleconc, 335 
Rotllersi, 3!^ 

Rottlerm, 400 

Round'lcnsed dognood, 476 
Royal sal^p, 192 
UojMpapnka, 87J 
UubbCT, 219. 40t 
Afneaa, 40I 
Asaatn, 219 
Bahia, 401 
Borneo, 401 
Cears, 401 

Central America, 219, 40t 
hMiJndia, 401 
Guayule, 401 
India, 401 
Panama, 401 
Ttmins, 401 
Bsmtheiic, 401 
nubia, €09 
_ linfltorum, 312, €09 
Uubuceaa, 690 
«iabu>, 323. 722 
td»ur, 332 
niir^eeus, 323 
oecWen/olM, 323 
atncciui 322 
tUlatu*, 323 
Rue, 378 
family, 37i 
oil of. 3S7 
Ruelha, 499. 724 
eilKiaa, 499 
Rumes, 233 
Brittaiuco. 233 
CT»pu*. 233, 721 
obf«*i/of>u*, 232, 722 
Uusbyuie, 390 
Ru-isian the*, 658 
Rls'cynhwa. 723 
spearmint oil. 631 
eturceon. 670 
Uu'tyfojKlose. 5s3 
nuta irrateoUnt, 375 
/iulactjf. 371 

Rutin. 37s 
RjewfWf, hh 
nuur, “29 
auddtuiBs. 729 
starch, 120, 124, 729 


SlBSOaLA, 153 
Sabbatja, 504 
^ aniwian*, 50-1 
Sabina, 113 
Sacea cofTee. 609 


Socchoremueea errmstse 
674, 678 
eteeusi, 87 

Soeekaromycilacf^, W> 
Saccharun, 134, 136 
A^nonim. 136 
SafflonCT, 174 
SaffrM). Ammean, 174 
Spaniah. 172 
Safro). 281 
Sajre. Ms. 727 
Greek, 539 
Muocat-eJ, 539 
Sekry. 639 
Spamsh, 539 
Sago, 102. 133. J4v, r."i 
imitation, 720 
etarcb. 120 

Saigon tannamon, 27), 
723 

Ignatius bean 493 
8t. Vmeeeii airoer n Kit 
Saiep. 191 
SoftcoM*, 201 
Bahcm. 202. 310 
Salfgenjn. 203 dtO. 611 
SaJmjgno, 310 
Sabi. 201 
aiba. 20] 

dweofof, 201. 202. 310 
SVC 

ngrm. 202 
purpurea, 202 
; puTtUvj^i tdi 

sehoilPtfillrn, 09 
Satm. 52fs 
loMndufar/ofui. 539 
j officiTicitt, 538 

I j^oata, 539 

inloba, 539 
Sefareo. 339, 8s2 
Sambuots. 014 
eanodensi*. 014 
ftiffro. 312. 614 
BaAnuni^in. 312 
&tndal»o<><i famili , 222 
orf.223 

Sandarac. lOb. 730 
Sanguuuiria. 725 
eanode-an*. 290 
i Sangutnatine. 291, .591, 
Saoiruu, G89 
dracoats. 1 17 
I Santal 01 }, 223 
1 Santalarer. 222 
; Santabc aevt. 337 
I StmUlm, 337 
I SoRtalui^ <tl5inn, 222. 22 1 
1 prosn’aavm, 221 

; vo*« ^ 

I Bantowca, 029, 610. »2> 

! hantortui, 029 «30 
; ^pindocRc, 409 
' SapodiUo guoi 483 
^pogentn, 312 
Sspooina, 6^ 

: Sapolace^, 482 
I .Sspolonan. 313 
. Eappan, 3S7 
SareondJa. 335 
Sarepta mustard, 301 
:^mapaatJ]s, 101, 4S7, 7J I 
AmenceB, 457 
Centra! Amaneaa. 164 
Iknatiortan, lOl 
lloadutaa, 164 


••T SarsapBnUa Jamatrs, 16I 
Mencan lf4 
I'ara Ibl, 56 a 
\’ irpmiai(, 457 
wda, 437 

H.srsapoeeQin, .11 i 
Siv-afra' JTd, 724 
I KarJv. 270 
os! ^•'O 
pilb. 279 

.Sussafrns alMum 279, 

' torti/yfium 279 
Sss'ij bark. >fi0 
^rtlonIi^a 351 

Sann, 1J3 
Oil ] 24 

Saw palmetiD bciricA, 14:t 
^ari/ragncix. 304 
*74, Saxifrage faniiLv. <04 
Scale pepsiin. 601 

' hcamnsonsa- radix 557 
, Scemmotiium 517 
.Sc.smmon.v, 5l7, ”30 
Mexican 510 
Mootpeilier. 520 
‘ fe«in, 517 
1 root, 517 
Mrptn. 5Jb 

*<car!e! foser sntitoxiii 76 
j consulesccnt lerum. 7? 

! AtrgDtorvccus awtitojw, 

i 75 

toxin, 72 

! fcsrlet TUiwuH lieais. 3<>0 
! Sehick te!»t toxin, 72 
] Rphsn«ent,459 
1 ,9c6inu« ffiofte, 404 
y'chuomyccfci, €(j 
i Se^<tnocattfo/t oi^einafir, 153 
Sclidnteten'e reaetion, 159 

&Af/o bulbiit P I r IfiO 

Scillarea A, ICO, dlS 

B. leo 

Selary eage. 539 
Scoparms 3tl,725, 72S 
ScopoUk. 653 
leaf, 55.3 

rhuome, 511. 552 
Seopoletin 497,527 
Scopolatnioe. 553. 5.55. 5<>1, 


^aponica, S54 
bcopohn. 311 

Scotch pine needle oil. Ill 
A"cr«?7Au/ttritiera’, ST'J 
Scutelhria, 529. ”27 
aUimma 513 
eantttent, 542. 5fJ 
eerdi/eJia, 643 
ontenculatn. 543 
int«nV.al«i, 543 
hit/n^oro, 510. 512 
pifasa, 513 
ScutcHiriii, 543 
*reo2e etrtalt, 120, 124 
eorBUjBCT. is 
lac, <>57 

•Srfcniccrcui graiuiifiarua. 445 
S'lentpnitum chxca, iss 
j Sciiwatioff test, 132 
fiOTfeorpo* anararr/ium. 4f)>j 
j Seneca enakeroot. 392 
I SenccK). Wu. 728 
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Scnecio, golden, 646 
jacobma, 647 
vulgaris, 647 
Senega, 391, 728 
Senna, 344, 726, 727 
Aden, 347 

Alexandria, 344, 345 
Arabian, 347 
compound powder, 348 
lea%’es, 344 
Mecca, 347 
pods, 347 
Tinnevelly, 345 
Septa ojlictnahs, 652 
Serenoa, 143 
repens, 143 
Serpentaria, 224, 725 
Serum, antimemncococcic, 76 
antipneumococcic, 76 
measles, 77 
meningitis, 76 
pneumonia, 76 
scarlet fever, 77 
Sesame family, 586 
leaves, 587 
oil, 587 
seed, 586 

Sesamum, 580. 587 
fndicum, 6S6, 587 
seed, 586 
Seven barks, 304 
Shark, 664 
black tip. 664 
dusky. 064 
lemon, 664 
leopard, 664 
liver oil, 664, 678 
makerel, 604 
nurse, 664 
sand, 604 

whjte, 604 I 

Shellac, 657 
Sherry wine, 421 
Shikimmi. 263 
Sharea Wtesneri, 351 
Shorts. 127 

Siabenzorcsin benzoate, 4S5 
Siam benzoin, 4S3 
cardamom, 184 
Siaresinotannol benzoate, 485 
Siberian pine needle oil, 111 
Sida ovahs, 425 
Siliceous earth, 80 
Simaruba bark, 3S0 
Jamaica, 3S6 
Orinoco, 386 
Simaruia amara, 3.S(> 
o^inaliB, 3S6 
Simartiftacca, 3S4 
Sinaibin, 312 
Sinapsis alba, 301 
Smigrm, 29S, 300, 312 
Skimmed milk, 6S7 
Skimmi, 263 
Skimmin, 264, 310 
Skullcap, 540 
European, 543 
hairy, 543 
heart-leaved, 643 
hyssop, 543 
marsh, 543 
western, 543 
Skunk cabbage, 150 
Sleepy grass, 143 
Slippery elm, 217 
Smallpox vaccine, 67 


675, 


SmUea, 164 
anstolochuefoba, 164 
tnedtea, 164 
officinal is, 164 
omalo, 

papyraeea, 164, 168 
R^dii, J64 
sartapanUa, 164 
Snake veuns, 72 
Soap bark. 326 
tree bark, 326 
Soapberry family. 409 
Socotrine aloe, 156 
Sodium alginate, 82 
ascorbate injection. 

679 

caseinate, 687 
eugenolate, 454 
Soil, 63 
fertility, 63 
management, 64 
physical condition of, 63 
topography, 64 
SoianoceiE, 546. 555 
^lanaceous alkaloids, 554 
Solanino, 568 

Solanum. 665, 666. 724. 727 
eoTotinense, 565 
duleamara. 5C6 
lycopersxcum, 506 
Afelongena, 660 
nigrum, 506 
tuberosum, 120, 565 
Solenostemma argel. 347 
Solomon's seal, 164 
j Somab myrrh, 387 
! Sorghum halepense, 049 
' ^ur wine. 422 
South American arrow poison, 

South Australian sandalwood 
oil, 223 

South Sea arrowroot, 1<2 
Island arrowroot, 185 
Southern prickly ash bark. 
381 

xanthoxylum. 723 
Soy bean, cake, 357 
hay, 357 
meal. 358 
Oil, 358 
Spagnum. 96 
Spanbb chamomile, 026 
digitalis, 5S2 
flies, 658 
glycyirhiza, 723 
hops, 536 
paprika, 572 
saffron, 172 
sage, 639 

Sparkling wine, 4-2 
Sparteine, 342 
sulfate, 341 

Sparltumjunceum, 34- 
Spearmint, 6M, 727 
oil. 534 

German, 534 
Russian, 634 
Spermaceti, 681 
Spermatophyta, 
Spermatophytes, 102 
Sphyrna zyoxna, 664 
Spigeha, 499, 725 
manlandiea, 499 
Spigelme. 4^ 

.Spignet, 456 


Spike oif, 537 
lavender oil, 537 
'Spinach, 233 
I Spiruicia oleracea, 233 
SpxTiea ulmaria, ISS 
Spirea, 328 
tomentosa, 328 
“Spirits” of turpentine, lOS 
Spintus frumerUi, 137 
sini gdliei, 421 
reclijicotui, 137 
vitis, 421 
Sponge, 651 
bathing, 651 
burnt, 651 
Mediterranean, 651 
sheep's wool, 651 
tents, 651 
Turkey, 651 
Zimocca, 651 
Spongy pepsin, 691 
I Spotted wintcrgreen. 4SL1 
Spruce gum, 108 
Spurge family, 393 
Squaw vine, 608 
Squill, 160, 727 
Squirrel corn, 294 
I Squirting cucumber, Ozu 
Staff tree fsmiJj'. 407 
Starainate cols, 433 
Slaphisagrui,24i 
Star saise. 263, 738 
oil. 462 

S,K’iSi20.133 
Bermuda arrowroot. 120 
buckwheat, 120 
cassava, 120 
chemistry of, 125 
corn, 133 
edible canna, 120 

Inian »rn, 120 
kidney bean, 1-0 
oat, 120 

pea, 120 

potato, 120 
rice, 120 
rye, 120 
sago, 120 
sweet potato. ^ 
wheat, 120, 133 
Starches, 119> 720 
Statice, 482 
itmonturrt la 
482 

' Steapsm, 693 ^ 6tj3. 

Stearic acid, 395, oio. 

684 

i Stearin, 692 • 

13S.«4 

Sterols, 50, 

I Stick lac, 657 -jj 

'stilbestreLUS.!-. 

StiUmgia, 3Q ' 

svlvfUiea.^ 

StiU wine. 4^- 
, Stinging nettle. - 
I sitpa rorfJA. 


r. (orplmia'vi, 
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Btonoach prepatations, 715 
Po-adered Stamach, L/.&.l . 

V«fitficuiiu, N N.R-i ”10 
Sloneroot, 546 
StoraT. 305 
Atncrjcan. 305 
Lex-ant, 305 
liquid, 305 
purified. 306 
factitious. 300 
a-Store^m, 305 
5-Sior«un, 305 
Store«in cionamate. 505 
Strained honey. 600 
.Stramonu radix, 504 

temtn, 563 

Stramonium. SGI. i27, 7«0 
purple, 862 
radix, 564 
toot, StVl 
seed, SG3 

Straw foxelove. 5 S 2 
Stras«burB turpentine, 10 < 
Strawlierries, 323 
BtTBwherry sj'rup. 323 

Strejifecoeeu* Mr/seerpeatt*. 
673 

/reolu, G 73 . C 7 S 
liietvt, 675 
imrlaMna’, 72 
»Serepfoffli/«« flr«c«», «9 
Btreptemyetn, 79 
Striated ipeeac, 607 
Sttonsor re^e w ater. 320 
Strophanthm, 313 , 509 , 510 
O-Stropfiaatlun. 600 
K*Stropliaftthm, 609 
SlrophanlSiu". 607,723 
brown. 609 
(eumenfw, 500 
Crofua, 509, 610 
cre«n, 600 
AUpniut, S 07 , 500 
Komte, 607. 600 
*arm«nto*u*, 609 ___ 
Birycbnme, 491 . 493 , 4 W 
695 

8 lyferoplio«phate, 49 > 
nitrate. 493 
phosphate, 493 
auUate, 403 , 404 
xalerate, 493 
■Vryeftnoi VaaUlnxT, 495 
CrtvauzM, 495 
Jgnniii, 493 
nuz romifo, 490 
lozsfcra. 495 
Slyracaces’. 4'‘3 
Stj racin, 303 
htyras famiK', 4''1 
hearoiR, 4 '^ 3 r 4''4 
offieuiale. 305 
fonJttnrnste, 4 S 3 , 4^4 
Succory. dSO 
Sufcut eohii, 470 
Suernee, COO 
hucro'w, 134 , 130 . 730 
buct, beef, Wit 
mutton, f >''4 
prepart^l, tp'l 
Sugar. 130 
Sugars. 131 . 22 S 
aiierocbemistrj of, 130 
Suvir, 001 
Stunt, &i!> 


SuUated hydrofceuateci ee-i 
oJ 397 
397 

SuUonated -od*. S'*? _ 

Suftur, premiKUtcd 'dll 

wathw 7.40 
Sultftn coffee, IrfJO 
Sumac berrxw, 40 r 
family, 403 
Sumatra bratroin, dht 
Sumbul. 47 . 3 , 725 
Sundew, K )3 
family, 303 
Suprarenal, 700 
Suprarenalin l> 1 ‘U' 

Supratfcrols. w »7 
Siitccon '3 agaric y* _ 
Surinam qu 8 s«;ta m ‘ ‘ 

S«« Mtrofa xar 

691 . 692 . 715 . 

Snamp dojnroiyl. ♦'v 
tniUtwccd aid 
; Sweet nlmptid 116 
chocolate. 43 *) 
fennel. 463 
fi*m, 207 
flag. 14 S 
gale. 207 
familv 30 »> 
niarioram, .544 
<»d .497 

orange peel, 1 < « 
potato atarch I 2 ti 
I wabious. 643 
t >emal icraes, «•» 

! 4^ 

iSwcet'SeentedlK'd'tiaw 3 ».' 

/;»«««» j)o>mmrn«u> d 4 » 

1 5t«n<lenw« moAopom- > '9 •if'J 
I fi» me family *>91 
' SyJyacrol, 399 

1 SympfeMrpueM'du*. 150 

* Synthetic camphor 


‘^aJane«thc»«C3 367 

OlcoviUrom D L b 4 . *•' 
rubber. 4 t» 
buna N. 401 
buoa S, 401 
bilt!*dicne !• 401 
neoprene. 401 
S} nan tcagarantli. ja • 


'TABtMioeluHM?' 

Tbecn 

Tach 3 et«n>l. «>*>» 

Ta^e» ^ 

Tahilt arrowroot 
TeIc.TSO 
1 Tell letKcpur. Zl'r 
I Tallow tree, 434 
®5l 

indian. 3 a* 
pulp, 354 
\\cHt Indian. 351 
romonwfirt mdioa. oo* 

, Taropico jalap. 5tn 
! Xanaoetum. W5 
' odp««,«5 

! Tannic acid, zta 
i Tsonui, 215 
I TannuLs, 47. 2i J 


- 1 Tannins, classificaU'jn 315 

’ Tanxy, 645 . 727 
Tapioca 113.403 
rorairnffmor twrzii, 4 l» 
t Tars’catum 631 < 2 “^ 

! /XllffOtl-Ol 

ojfieiwft, 62 ^. 631 

iTaTtauc acid 422 

I Taste of drug® ys . 

E Tauro'hohe a<-id GS(> 

1 Tea. 435 726 
blsc 4 ^ 415 
! fflmiU' 415 
I green. 43’* 

I i'acagusy. 436 

Teaberrv, 4 k 0 
, TmI 011 517 
I Telfoslcx, G 02 
. Tcneriffo cochineal P 6 o 

repfimn* opaM*"*® 

I spp . 317 
I fnruwno 355 

nroiinano. 355 
[ Terewne. 1<19 

1 Terpeceless oil*. 

1 Terpm hj'drste. U )9 
Term sib®. ^30 
re«ta ovr, 65*1 
1 Testosterone. fiSG 

76 

towid^TS 

Texas krame«a, 351 
miigalK 213 
snaVcroot, 5 w» . 
ThotuiTum 
Thallophytea, on 

Th«a i»>i«ns«- 415 ^ 

\Tir hoh^a. 
s-ar rtrvfvs, 415 

Thoclio. U p I .v 711 
Theriol. N NR. 'll 
Theobromn, 429 
eaeat). 420 , 431 

i Theobromine, 4 n. «« 

«nd eodium f 

ftud s.>dium yihrtdate. 411 

Tiieo«n. 435 

Theophyilinc. 43 o . 

and =odium acetate, 43 o 
elhx lenertnmiiie, 4 J > 
Tiuam.ne hMlnx-hlonde, 6 - 0 , 


U S r . 678 
inicclion, 6'8 
tablets. 07S 

pyrophospl tat e. t, , 0 

Thoroughwort 61- 
ThrombiD. 690 

iTUtiia. 114- , 

I cccsd’iiMfu 1*’.,, 

I T*«no«* thynntJB, wl 
( Thjme 53-1, 72- 
oil, 6-55 

Tfiiftnelraefa, 4i'» 

Tliymol. 53.5 
j iu>lide. 531 
J-Aymue ’ 

rufoune, 534, S35 
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INDEX 


Thymus tygis, 635 
\nr. aracilis, 636 
ThyroRlohiilia. 701 
Thyroid Rlnnd, 7ftl, 705 
fuiiption, 705 
hyperactivity, 705 
hypoact!vity, 701, 705 
preparations, 705, 70(« 
therapeutic ti-es of, 705 
U.S.V., 705 
ThyrofoTico'i^, 705 
TloToxiti, 701, 705 
Tikitika, 130 
. 07S 

Timl>o root, 355 
TjnncvcUy senna, 315 
T{no$i>ora bukis, 250 
Tobacco, 727 
Tobasco, 45-1 
rt- Tocopherol, 007 
f>-Tocophcrol. (<07 
O-Toctiplierol. 007 
Toddaha aeiilenln, 215 
Innttohfa. 191 
Tolu. 33S 
balsam, 33s 

Tolu-resinotannol ciimanmte, 
330 

Tonca, 150. 522. 721 
Tonka, 312 
bean, IhS 

Tonqum Iwans, 312 
TormentilJft, 32S 
Totariutnc, b03 
Toxicodendrol, 405 
Toxlsternl, 007 

Toxin, diagnostic diplithcna. 

Dick test, 72 
scarlet fever, 72 
Schick test, 72 
Toxins, 71 

Toxoid, diphthcrn, 73 
alum precipitated, 73 
tetanus. 73 
Toxoids, 71, 72 
Tragacanth, 331, 729 
gum, 334 
Persian, 335 
Eorts, 331 
SjTwn, 335 
\enform, 331 
Tra^opogon pmiensis, 024 
Trailins arbutus, 479 
Transvaal croton bark. 39s 
T ratesia siindaxca, 459 
Tnokw semifascialum. 004 
Triasyn B Capsules, U.S.P. 

079 

, tablets, 079 
tiifolmm, 344, 720 
jwatenie, 344 

Tngonclla f<cnum-iyscum, 300 
Trihsa odoraiissima, 313 
Trillium, 171, 724 
erectum, 171 
Tnosteum, 015 
perfoltatum, 615 
Tnticum, 140, 72S 
zsUmim, 120, 124 
Trivalent gas gangrene anti- 
toxin, 75 

Tropical American anti-snake 
bite serum, 70 
rattler anti-snake-bite ser- 
um, 76 


Truo bittcnmcct, 60.5 
coto bark, 2S1 ' 

cramp Imrk, 012 
fungi, SO 
palms, 143 
«-Tniiilline. 305. 300 
tf-Tnixilline, 305. 300 
Truxlllo coca leaves, 305 
Tryjisin, 090, 092 

ennmienjii*. 10*t. MO 
Tuba root. 355 
Ttiljcrn nri, 150 
snlcp. 191 

TuhcrcuhVKocfi, 71 
Tubercwbtw. 71 
ronepntrated, 71 
crude, 71 
old. 7i 

tiiliercubn-Koeli, 7l 
Tiilip-lrec i>ark. 201 
Turkey corn, 291 
opium. 2^3 
Turkish cannabis, 221 
paprika, 571 
Turmeric, ISl 
T'urtim aphrodtsvitn, 411 
diffusa, 411 
Tunttracex. 441 
Turnip seeil. .301 
Turnsole, 95 
Turiicnline, 105 
oil lOH 

Tiirj»lb root. 510 
Tussilaco. 010 
/(Xrfara, 02>*. 010 
Tuiocaino bydrocliloride, 3GS 
Tylophora irwiot (tulhmtilica) 
007 

Ti'phoid and paratyphoid ' ae- 
cine. 09 

Ixictenal vaccine, O' 
combined vaccine, 69 
prophylactic vaccine. O'* 
vaccine, OS 
TjTamine. 91 * 

Tyrothnein. SO 


UovNDA aloe. 100 
Ulmaeex, 216 
Vlmvs campestris, 2tS 
fulra, 217 

45** 

UmbcUifcron, 475 

UmbelJiferonc. 310._4«o 
I Uneana gambir, 007 _ 
Undulatrf ipecac, 

Urffinea tndtea, lOT 
fnartfima, ICO, 101, 16- 
Unouictdala, 0S2 
Ungulats, 6S2 
Unicorn root, 163 
Urease, 690 
Urtica, 222 
dimca, 222 
ureM. 222 

Urtieaixx.222 . , 

U. S. Pharmacopoeia. 

Usnea barbata, 94 
Ustilago, 91, 729 
ses, 91 

I7wi «r«, 477, 727 • 


VvcciNL, bacterial, CS 
ciiolera, 69 
encephalitis. OS 
equine encephalomjelitis. 
OS 

cxantlicroatic typhus, 69 
influenza virus, OS 
plague, C9 
rabies, 67 

Rocky Mountain spotteif 
fever, 09 
smallpox, 67 
typhoid, OS 
and paraljiilioid, 69 
yellow fever, 07 
Vaccines. 66 
Vafcimoidex, 470 
? ocn’aitfin mi/rtt/lut. 47^,470 
o^coeeus, 479 
tHu idxa, 479 
Vnlerian. 015, 724 
family, 015 
Indian, 610 
Japanese, CIO 
Mexican, 610 
oil, 016 

Va/eriana anguf/i/aui, 610 
ccU^ca, 610 
•mejieana, 016 
offeinalU, 015. 616 
»yfrrt/i«, 015 
tnlltchii, 616 
l'o/momjec<r. 615 
Valerianic aeidl 61b 
I Wlenc acid, 611, 616 
I'anilJa. 1S6. IW 
lx‘an. ISO 
Bourbon, 187 
Brazilian, 187 
cuts, 18S 
Rrass,343 
Mauritius. 187 
Mexican, 187 
planiftdia, 186 
Ponjpona, 1 w 
(oAiVensM. ISO 

Pphts, IbS 
Venezuelan, ij' 

Vera Crur- ISi 
Vaniflin, 1S8_ 

Vandlons, 1S< _ . 

Vasopressin, 69 J 

I vanilla, ISi 
I Venice turpentine. lOH 
Venins, 71, w p 716 
:Ventnculm,N«*«- 

I Venus bair fern* 9'' 
i Vera Cruz vanUla. 187 

Veratrme, 1 W 
Vcrbasci flores. 5 6 

Ihapstforme. ^6 

Verbena, 621 
hastala. 6-1 
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Veronica. 5S2 
ttrgimca, 5^3 
Veiiedrata, 053 
Vervain (awiiy, 521 
Vctivcr, 141 
T'l&no ccmnwi, C9 
Vihurnm. 611 

tUnicUum, fin 

/enJaflO, 611 
opwluj, 012, 722 
vnr nmerwaniim, 612 
pruojfoliutn, 610, 722, 723 
Tvfidulum, 610 
Vino family, 421 
rm«»n, 421 
albtim, 421 
pnrienat, 421 
ni5rvm, 421 
iPTWuw, 421 
Viola, 441 
ixjorala, 442. fi07 
pendata, 441 
tncolor, 443 
Vtolaceg, 441 
Violftt, 441 

bird’a foot, 441 
family, 441 
I’loetcrol, 660 
In Oil, V a.P , 677 
Virgin seammonj . 61^ 
ViTgunia anakeroot. 221 
asmpanlla, 457 
lumid loKifen, 

Vxtaettt, 431 
Vitamin A. 603, 001 
A>. 666 
A*. 665 

B complex, 660. 67i* 

B. . CTO. 678 

Us, crO. 67k 

B«. C73 
Be, 675 

\jtaniin Bi Hvdnw!))oxfdc 
U S P , 67f> 

C. 075, 070 

D. 063 , 660 , fior 
Dt. 660 . CG 7 

Dj, ficc. ccr 

Dt. C7k 

Vitamin E, 127, 067, 06k 

G, f-70. 67» 

H, 672 

K. 008, C78 
Ki, 668, 669 
Kj. eok, 009 
M,075 
P. 676 

Vitamins, 60, 6t>4 

classification. CO^-OTi? 
definition, 604 
prcpara-tions, riTlc-OTO 
\ iteiliis, f>k0 
Vifw sr»nli/clta. 3il 
mni/fra, 421 
Vtrtrm enrlla, 6fi2 
’ zibriha, r>S2 
\’l\ emil'e fnmily . OkJ 
Vui/jnta ewiltnfa, 347 
Vohfilc oih. 4-V. 10^. 52.3 
cliemisto' of, 523 
cK«ification, 523 
Bimhol croup. 525 
aldetijdc Rroiip. 525 
MtcT croup. 527 
liydrocnrlxin 8ri>ut!.52J 
ketono KTonp, 625 


\'<}Iatile 63», classification, 
lactone end oxide 
sroup. 536 
phenol group. 6^ 
pheimlte euier group. 
52C 

drutn, tDicroebenustiT of, 
537 

of mustard, 303 
I'ortiec/fa, 651 


IVafeb ash bail., 4CtS 
IVahoo bark. 40S 
Walnut family. 207 
Warlmrg’B j-cilow-eneyrac. <<71 
Water evens. 32s 
hcmloclc, 470 
fiorehound. St3 
mint. 544 
moceftstn, 670 
M aterlesf family, 619 
Watermelon, 02J 
M attic cutn. 35.3 
Wai. CGI 
b«««*sx. Ofil 
btcaciicil 061 
cernsuba, CTd 
Japan. 6Ci 
mjrtlehork 200 
nhile. 6<il 
jclloa. 661 
Waxe«. 4k. 391.395 
Waytliorn. 4lft 
West Australian vin<!M«ond 
wJ 223 

Indian cashev. 400 
sendalnood oil. 223 
snako root 344 
tamennd. 354 
Western skullcap, 544 
Whale oil. 692 
sperm. 691 
Whalebone, 6k2 
Wheat. 133 
flour, 729 
ffiiddluii's. 729 
starch. 120. 124. U3 729 
WTiey. 6k7 
Mhiteacanc, 91 
a.sh bark, 490 
cedar. 114 
ctonamon, 440 
(Oil, 21S 
hellebore 151 
borehound. 54 1 
ipecac. 403. 607 
lutncous jpccai 607 
mustard. Wl. 72k 
oak bark 211 731 722 
Oil of conjj^jor 279 
psreira 301 
pepper. 199 
pme 115, 723 
sandal* ood, 222 
seneca. 3U) 
wax. 1^2 
»mc,44l 
nheteo tJT 

WiMitelStaimo M- TOO 
\t ltd iieriEamot. 5-16 

471 ; 

•.haiaomiJe. 62 h , 

heny. 320. 724, >22 i 


Wild cherrj. bark, 320 
fruit, 320 
irme. 320 
cmnamon, 276 
ginger. 220 
horehound, 634 
indigo root, 35k 
jaisp. 5l6 
lettuce, C47 
licorice, 333, 360 
liriuorifB seed, 3fi0 
mace. 267 
TOxrp>ram, 545 
mint, 544 
mustord, 300 
nutmeg, 2C0 
paitsion flovrer, U3 
potato, .516 
sxpsaparilla, 457 
thyme, 536 
yam root. 171 
Willow bark, 201 
MrujJy, 201 
Wme. 421 


dry. 423 
fortified. 422 
French omndi, 121 
port. 421 
red, 421 
sherry, 421 
spirklinc. 422 
sour, 422 

spirit-tie Vint gailtcc. 421 
spiritus Vint Mtw. 421 
MiU, 432 
Aneer, 122 
t white, 421 
1 \\ inter squash, 021 
W'lntera, 261 

Wmterbeny, 407 
I Winiergrecn. 4S0 
1 oil. 4kl 
W inter'e bark. 354 
1 \\ Itch ha*el, 300 
I hark. 306 

distilled eatraet, }09 
family. 304 
lea\w, 306, 727 
Mood alcohol. 210 
charcoal, 206 
creosote 210 
sugar, 135 
tar. 210 
Wool fat. OsS 
Wormwood, common, frit 
French 030 
olf. 6 14 


Xanlhtvm macrocrtrjjnm 
Aianlhorffeux. 330 Me 
thntrhtea 
Xantliolme, 2^7 
Xkntliocnrjdietyol, 520 
Xanlhonos Jll 
Xanlhoxjluin, 3‘yl 
fruit, 3sJ 7Ck 
northern, 723 
Boulhern 723 
Xtphiaa fftofi!/*. 664 
Xsdeput, I9k 
nromatcra, 190 
/ruierefnz. 199 
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ly’ ,r 

Xyln-0. 


Yam. \p . 

fnm\\y. 

Yarrow. 

Yc.'vs't. 

j l-'v 

YcUowna^-ioiiw 

bark, 
cinckonn. 
dextrin. 1-^' 

dock, -3- 
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Yellow tove^;*'S'-" 

irrcfcr.»i3 

Yp«ow-tooI. 

Yoiocn 


1 •/ ‘;S>. 250 


I ’/.nixilc 

fTfrra. 

in'lurcila. }-! . 

other vanct « of. 

t iaceharala, l-‘ 
Zofluaria. JSt 

Zodonrj-. ^ 
Zitrin. ^PP; -‘'’.Tr 

offietnaU^ ,77 

tervmM. l‘< 

1 ZtngO’fracex. J 

/.Jr'in'if"''"''" 

1 7l/tn/w<. OW 



